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IT is a miiatter to me of some interest to recall the fact
that solile thirty odd years ago, wsht-n Billrotli's first
stomach operations were pe-forn-ed, the late Sir Johll
Erichsen in speaking to mue expressed his regret that the
operations slhould have been performed and published, as
lie considered their publication would entail a great deal
of useless suffering on patients wlho were likely to be
operated upon by surgeons attracted by Billroth's proposi-
tion. At the present day a great advance has been made
on that position, yet it is still an undoubted fact that far
fewer subjects of gastric carcinoma comLie into the hlands
of the surgeon than slhould be the case; again, that tlley
(lo so less frequently tllan do patients witlh carcinoma of
tile remaining portion of the alimentary tract, altliough
operative treatniient of tlle disease lhas been ably advocated
in this country by Robson, Moynihan, Paterson, and
otlhers.

Tlle disease occurs with great frequency, since it is
comptuted that carcinoma of tlle stomach accounts for
21 per cent. of all cancers, tlhe incidence thus followina
closely oln ca-cinoma of the uterus.
The fact tllat surgical means are not more generally

resorted to in the treatm-ient of carcinoma of the stomachl
depends on two circumstances: (1) The difficulty of early
dliagnosis of the disease; (2) the want of general apprecia-
tion of the results which can be attained.

Incidence of Carnci)na in V'arious Parts of the Intestinal 1',-act.

Year.

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910
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1912

Stomach.

29

23

31

30

38

40

45

53

44

49

32

41

458

,390

Small Large
Intestine. Intestine.

4

1

0

1

0

0

.0

1

1

1

1

0

10

0.8 %h

21

19

24

25

15

25

47

38

21

24

28

40

327

27.9 %

Rectum. Total.

22

27

32

32

35

32

17

29

30

43

43

35

377

32%

76

73

87

88

88

97

109

121

96

117

104

116

1,172

Total nlumi-ber of patients for the -ears 1903-12, 70,234, witlh 403
cases of mnalignant disease of the stomaclh. Incidence, 0.57 per cent.

The above table shows:
1. The incidence of carcinooma of the stomaclh in

patients undergoing treatluent in a general hospital.

Thus, of 70,234 cases treated in the medical and surgical
wards of St. Thomas's Hospital, 403 were the subjects of
gastric carcinoma (0.57 per cent.).

2. The incidence of carcinoma in tlhe various portions of
the alimentary tract from the stomiach do%wnwards.

It may be noted that the table slhows a slight continuous
increase in the number of patients coming under treat-
ment, which probably corresponads with the slowlv growingr
appreciatioln of the fact that suclh patienits may be success-
fully dealt with by surgical methods. It is of somieinterest to compare the numbers in this table with a
similar compilation made by Dr. Mayo at St. Mary's
Hospital, Rochester, in whiclh an exact reversal of the
proportionate occurrence of cases of carcinoma of the
stomach ancd carcinomua of the large intestine respectively
is seen.

St. Thom--as's(12 vears).
St. Malry's, Rochester

(14 years).

Nuimber. PerCent., Number. PerCent.
Stomiiach 458 39.0 863 68.2

Simiall intestine .. 10 0.8 14 1.1

Large intestine * 327 27.9 219 17.3

Recttum. 377 32.0 168 13.2

Rectumii and large 704 60.0 387 30.6
intestine togetli r

Total . ... 1,172 1,264

Operable Cases.-St. Thomi-as's, 31.4 per cenit.; St. Mary's, Rochester,35.5 per cent.

I believe this to dependl on the fact that where opera-
tions on carcinoma of -lhe stomach are freely performed
their success is demonstrated ancd tlle supply of cases in-
creased. Conversely, the surgical treatnment of carcinoma
of the bowel has acquired aln earlier recognition than that
of the same disease of the stomacl. This is no doubt in
part due to the fact that growtlhs of the colon and rectuLinm
are more easy of diagnosis, but chiefly because the
medical attendant has always been readv to resort to
surgery for the relief of intestinal obstructioni, which for
a long period lie has linown couild be relieved by a sinmple
colostomy, and for a shiorter periodlhe lhas become familiar
witlh the results of partial colectomy. Thuls, of the 704
cases in the table, 45 per cent. were adinitted for intestinal
obstruction. On the other hand, the distressing results
of pyloric obstruction are not to be relieved by the simple
expedient of establishing a fistula, a step which for many
years has acquired a definite position in the treatment
of the less hopefuLl conditions of carcinoma of the gullet.
The introduction of gastro-enterostomny made the first
step in carrying the conviction that surgery could aid, and
from that the possibilities of gastrectomy are only slow'ly
gaining the notice they deserve.

THE DIAGNOSIS OF GASTRIC CARCINOMA.
The early diagnosis of carcinomata of the intestinal

tract is difficult throughout, and tllat of carcinoma of tlle
stomach is perhaps the most difficult of all. Yet in early
diagnosis lies tlle whole crux of dealing with this disease
on an adequate scale.
The mere persistence of symptoms of indigestion, whiclh

differ little or not at all from those accompanying simplo
conditions of the stomach, except, perhaps, in their intract-
ability may be all that exists to arouse suspicion. Suchi
symptoms occurring in any patient of middle age,
especially in a man, should lead to special investigation,
particularly if they commen-ce suLddenly with a previously
good digestive histor-y, or if they supervene after a long
interval of health followinog earlier signs of a gastric ulcer.

METHODS OF INVESTIGATION.
A determiination of the fuLnctional capacity of the

stonmach by a test meal. From this we learn that the
passage of the contents of the stomach is delayed either
as a result of deficient motor power, or of mechanical
obstrtuction, either by noting the delay ir digestion of
certain food elements, or by the presence of an undue
amotunt of the inigested food after an interval which should

--I-- 4 ..l --t

11% ------ -

I



SnFECTION OF SURGERY.

lhave sufficed to allow tlle organ to have completely
emptied itself.

Clhemical tests miay slhow uns that the gastric juice is
defective in some of its elements with consequent loss in
digestive power. In carcinomiia deficiency in the ferments
is of the lesser imiiportance since it is generally allowed
that no feature pathlognomonic of the disease lhas been
actually established.
The observation of Golding-Bird, in 1842, that tlle free

lhydroclhloric acid normally present in the gastric juice
gradually diminishes in amount in cases of carcinoma of
the stomaclh as tlle disease progresses, while the organic
acids steadily increase in quantity, has of late years been
furtlher investigated by many worlkers. Altlhouglh in-
creased experience has fully supported Golding-Bird's
observation, yet the absence of free hydrochloric acid lhas
been found to occur in other diseases (sucll as cllronic
gastritis, alcoholic gastritis, severe aniaemia, chronic
pulmlionary tuberculosis, and some niervous diseases), while
in carcinoma it is uncertaini in degree. It lhas been slhown
tllat in sonle stages of carciiionoa of the pylorus byper-
clilorhydria, or at least euchlorhydrit, is- met -with, just
as is found in pyloric or duodenal ulcer or simple pyloric
obstruction, altlhoughi in carcinoma of otlher portions of
the -stomachl absence of free hydrochloric acid is the
rule. This observation lhas led Schryver.' and Singer to
consider it probable thlat chlanges in thle composition of
the gastric juice depeiid ratlher on the site tllan on the
nature of the lesion. They further conclude " that
-arcinoma of the stomiiaclh has no specific effect on
the composition of the aastric juice, altlhouglh botlh pepsin
and chloride readinigs are generally lower than in otlher
conditions."
Panton and Tidy2 dwell ulpon tlle importance of the

lengtlh of hiistory of the individual case in forming any
conclusion as to the cause of thle absence of free hydro-
chloric acid, suggesting tllat in a case with two years'
gastric svnmptoms the absence of free acid points to car-
cinoma, while absence of acid in a patient witlh four years'
gastric synmptoms is lnot likely to indicate the preselnce of
carcinoina. The presenice of abnormal organic acids, such
as lactic and butyr ic acids, is of less constancy and
importance from a diagniostic point of view, and the same
remark applies to the presence of certain organisms, such
as the Oppeler-Boas bacillus and tlle Bacills filiform is,
whlicll are not ulncommonly present in cases of carcinoma
of the stomachl.

Microscopical examination may offer furtlher aid by
revealing the constant presence of blood in sn a l
quantities, fragments of the growtlh, or evidence of im-
perfect digestion of the elements forming the test meal.
The mliicroscopic determination of the constant presence
of blood in the faeces lhas also been regaarded as an evidence
of carcinoma.

It is a somewlhat striking commentary on tlle efficicncy
of tlhese methods that in the clinic of Drs. W. J. and
C. Mayo,3 where evely means exist for their use, tlle
simple plan of deterniining gastric insufficiency by
testing the power of tlhe stomach to rid itself of some
incomiipletely cooked rice -and. raisins in eiglht or ten
lhours is usecd in order to decide on tlle advisability of aln
exploration.
Skiagraphy is nlow generally employed as an aid to

diagnosis, and is capable of futrnislhing valuable evidence as
to motor suifficiency, aond the capacity of emptying itself
possessed by the stomiiaclh. Beyond thlis, in the later
stages, interference with the normiial outline of the organ
and deficiency in peristalsis in the affected part of the
organ may point to the presence of a tum-our. Tlle
beautiftl series of serial radiographs produced by Professor
Lewis Gregory Cole of New York shows wlat valuable
information as to the extent, position, and natture of the
growtll may be obtained bv this metlhod in the fully
developed stages of tlle disease, but at present this
miietlhod is too expensive to come into general use, and its
value in the early stages is not yet demonstrated. Dr. Cole
says even in the early cases some of his finidings are
sunfficiently definite to justify him in stating witlh a reason-
able degree of certainty tllat the process is malignant.
The valtue of skiagraplhy in readily determininkr the
location of a tumour in the stomuach or transverse colon
respectively is obvious, whlile the method has also proved
useful in determining the site and presence of a gastro-

colic fistula as well as demonstrating the nature of tlle
disease (Halidek).
A number of other aids to diagnosis-suclh as exanmina-

tion of tlle blood, serum diagnosis, determination of the
power of the stomacb to assimilate certain drugs -and pass-
them on to tlhe urine. and tlle direct examination of the
interior of the stoimiacll by tlle gastroscope-cannot bo
regarded in their degree of development as of great
practical diagnostic value.
In tlle present state of our knowledge it is, unfor-

tunately, clear tllat no svmptom or complex of symnptoms
allows of a certain diagnosis of the early stages of gastric
carcinoma, anid we are driven to the ruder procedure of
making an exploratory incision. Even this. may fail.
Thus Mr. Paterson records a case in wlliclh a small
carcinomna at the junction of the oesophagus and cardiac
extremnity of the stonmaclh was lnot discovered; buit it mly
be fairly said that at this stage of the disease, wlhether the
condition be carcinomatous or not, no grave risk is involved
in the procedure.

Tlle diagnosis of advanlce. carcinoma offers less diffi-
culty; lhere symptoms suclh as pain, vomiiting, lhaelmia-
temesis, iiielaena;ldilatation of the stomaclh, obvious
peristalsis, the preselnce of a palpable tumnonr, may make
the detection of the disease easy enough. The presence of
a tulmour is the most useful of tllese signs to tlle surgeon.
It gives valuable informiation as to the locality of tho
disease, wlhether at the pylorus or the body of the
stomiachl, its size, consisten-ce, and degree of fixitv. In
employing this information it must be borne in mind that
the tumour: m:lay have assumied ani abnormal position, tlhu.
low in the abdomen, or it may be pushed over to the riglht
by a dilated stomaclh or drawn up to the left by contrac-
tion of the organ. It milay be diffictult at once to distinguish
from a tumnour of the colon or pancreas. Lastly, it may
be only occasionally palpable, then generally with liglht
pressure only, anid occasionally it mnav vary in size. Witlh
regard to the last point, it is well to bear in mind that
variability in size of tllh tulmoLur may be due to muscular
spasm, andi that tlhis, if accomlpanied by pain, is far miiore
suggestive of an inflamm-atory lesion than of carcinoma.

Here, again, the question of an exploratory operation
may arise not for diagnostic purposes, but to determiiine
whether the case comues witilin the limits of operability,
and whlat operation is advisable. It should be said at
once that an exploratioln in this stage of the disease should
be less lightly undertaken tllan in the earlier stages.
Experience has abundantly proved that suclh explorations
are not devoid of dang,er, and should not be embarlied
uipon witlhout full consideration of tlle condition and the
power of the patient to bear the operation.
Even with the advantage of direct examiiination the

difficuilties of diaanosis are not ended. The differentiation
of different types of growtlh-for examiiple, sarcoma,
myoma, or endotlhelioina-may not be an exactillg task,
since eaclh lhas some cha-acters of its owvn, and eaclh is
suitable for radical treatlmienit if operable. Tlle differentia-
tion of inflammiiiiatory coniditions and carcinoma is less
easy, and in some cases inisuperable. A long clinical
Ihistory, the localized nature of the cons-trictiomi, aid tllhe
presence of adlhesions of the band form, -are valuable aids
in relegating a const-iction of the pylorus to the inflanmima-
tory class, buLt in a conisiderable proportioni of cases a
doubt imust exist until the niiatter is settled by the hiisto-
logist. In suclh the performalnce of a partial gamtrectomsly
is justified by the safety with wllich the operation m-iay
be performed, an-d the satisfactory result which mnay be
obtained. The frequenlcy with wlich these errors may
be made has been well slhown by Pirofessor Alexis;
Tlhomson, whio fotund ainmon g24 cases of probable carcinolima
6 to be chronic fibrosis following ulecration; of 25 col-
lected cases, 7 to be non-miialignant; ancl of 21 mulilseumll
specimens, 6 to be non-malignant, which cautlss him to
suggest that all cases of ' atrophic carcinomi-a" are really
of a non-miialignant fibrous lnature.5

METHODS or TREATAMENT.
These depend upon tlle position and extent of the

growtll. Witlh regard to positioni, carcinoma of thle cardiac
end of the stomiiachl is genierally unsuLitable for operation,
except inthe formof a palliative gastrostomy.
Growths of tlle body of the stomnach mlay be treated by

gastrectomy, anastomnosis, or, rarely, by jejunostomy. The
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last operation hias been advocated by Mr. Mayo Robson
and Dr. W. J. Mayo, whlo say, in cases of cardiac obstrLuc-
tion alnd in diseases affecting, a considerable portion of the
wall of tlle stomaclh rendering gastrostormy inmpossible or
d-lifficuilt, jejunostomy is as efficient and easier of per-
formance than gastrostomny.

Pyloric growtlhs which fOlrll fLoml- 50 to 60 per cent. of
the serics are thc m-nost generally satisfactory cases for
operation, wlhetlher by anastonlosis or excision.
The limiiits witlhin whlicli i'adical operations may be

undertaken are fairlv -wide. They are determiined by
the extent of the primary growtlh. Extension along the
lesser ctirvature is the imiost seriouIs directioni in the
localized anid pyloric cases, since if the growtlh reaclhes
the cardiac extrernlity no clhance of a radical operatioin
renains. Withl regald to the cases colmiplicate(d bv the
presence of scattered nodules, it may be easier and more
satisfactory to perform partial gastrectomy thjan to
establislh ani anastonmosis, sinice time removal of the
nodules gives the liewly-formed clhannel a greater possi-
bility of escaping invasioln of the growth. As to the
actuial extent of inivolveimient, if a liaidbreadtlh of the
cardiac end of the stomachi is free it suffices to allow of a
satisfactory anastomosis. Whlere a large extent of the
central portion of the stomaclh is involved a total or sub-
total gastrectomy miiay be performed, the limits of
plracticability beirng governed by the rules laid down
below.

(a) The Degree of Lymn1p.hatic Incasion.
For practical purposes tlhe- classification of the glands

into those of the greater curvature, the subpyloric, the
retropyloric, and the lesser curvature groups is the most
uiseful. The exlhaustive study by McCarty and Blackford 6
of the glands in 200 cases of gastric carcinoma renloved
by operatioln lhas substantiated muhell that was known, ancl
bas allowed tllem to draw valuable conclusions.

This study slhows tllat tlle regional involvement of the
glands bears a definiite relation to the position of the
prinmary growth, but that the size of the primary lesion
lhas no corresponding effect on the extent of the glandular
cnlargement. Again, that clinically there is no appa-
rent relation between the duration of tlle symptoms and
the extent of the glandular enlargement. The size of
enlarged glands is no indication of carcinomatous involve-
ment; large glands may be inflammatory, small ones
carcinomatous. Again, as in the case of intestinal car-
cinomata, tlle path of invasion is not always obviously
continuous, glands or groups of glands being sliipped.
In 1IcCarty and Blackford s series 1,404 glands were
examined microscopically, and in these carcinomatous
invasion was proved in 52 per cent. It is also shown
in this series of cases that botlh the immediate mortality
and the length of interval before recurrence of the disease
were directly affected by the extent of the glandular
inivolvemlent.

(b) Direct Extcnsionm to Neighbouring Organs.
Involvemnent of tlle tranisverse colon and transverse

imiesocolon is perhaps the least formidable. The main
point to bear in mind in dealinlg witlh the mesocolon is the
middle colic artery, and, if this cannot be spared, tlle
wvhole tranisverse colon miiust be sacrificed. Many cases of
successful removal of growtlhs involving both stomnaclh and
transverse colon have been recorded. Perthes 7 hlas recom-
mi-ended that botlh growtlhs slhould be removed in one mass,
anid records four operatiolns with one death. He points
out as an inducement to perform this operation that the
growth in such cases involves the greater curvature of the
stomach, the region in wlicll glandular involvement is
m1ost lhopefully dealt witlh.

(c) Extension to the Duodenum.-
filis is comparatively rare. Langwill,8 in a stuidy of

200 cases in Professor Caird's clinic, found it to have
occurred in 5, or 21 per cenit. It is well to bear in mind
at an exploratory operation that tumours of the florid
variety often project freely through the pylorus into the
lumen of tlle duodenum ithout involving its wall.

(d) Pancreas.
When carcinoma of the lesser curvature, especially

carcinomiia engrafted on an old ulcer, extends into the
body of the pancreas, the case luslst be regarded as un-

stuitable for operatioin. In a certain number of cases eitlher
tlle prim-iary gr-owtli or the retropyloric glandls may involve
a part of the head of the pancreas; in this situiation por-
tions of the glai:nd may be suiccessftully removed, the
peritolnctni beincf suiturled over tlhem.

Extcnsion to f7ic Liire n (illnd6 1Bladder.
This is aim undesirable com-tiplication, buit portions of tle

liver lhave l)een stuecessfuilly rcem-oved by Mayo,IRobson and
otliers, -while thle a(lditioni of a cllolecystectomiy is not a
seriouis ad(ditioni to a partial giastrectomly.

CONITnAlm-NICATION'S TO Om'm.1RTIO'N.
The g,enem-al conditioni of the patienit miiay be a bar to ainy

forlni of serious oper'atioii; in somiie suclh instances, a pro-
liininary jejulilostoiniy lhas been propose(L It suiffices to

Fig". 1.-Wvilllls.
enumerate suclh conitr'aindications as visceral metastases
ascites, extensioni to the abdomuinial wall, or distant
lymiphatic enlargemnents. as in the posterior triangle or tlle
groin. TIme qttestion imiay be raised wlhetlher apparent
extension of glandular inivolvem-lent to a degree incoin-
patible witlh comiplete era(licationi is to be looked upon as
an actual bar to the operation of gastrectomy. In answer
to this it may be replied that a dotubt miay always exist as
to the nature of tlle glanids left behlinid; and secondly, that
the patient may be imucLihl better, even if some glands do
ei-eain, whlen the primal-y agowtli is of the florid variety
or is ulcerating, than w%N-ith the alternative gastro-
enterostomy.

Gastro-enterostomy is almiiost as severe an operation as
partial gastrectomny, and the duration of the relief it
affords does not exceed an average of five montlhs. It must
be allowed in stating this general average that the cases

Fig. 2.-Polya, Reichel.

dealt witlh inlclude the miiost unpromising for any form
of treatment; but gastro-enterostomny, as the less satisfac-
tory procedure, should be resorted to only in cases in whiclh
the state of the patient or the extent of the growtlh renders
the more radical procedure impracticable. The objection to
gastro enterostomy, even as a prelimuinary procedure, is a
real one. The techlnical conditions may be influenced for
the worse whlen the second operation is undertaken, while,
the patient oftenwithhlolds consent to the second operation
too long, as a result of the temporary relief following thle
establislhnient of the anastolmosis.
The best metlhod of partial gastrectomy is an operation

on the lines of Billrotli No. II, either a posterior or
anterior gastro-enterostomy beinigperformed, as may prove
tlle more convenient inthe individutal case.
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When the reluant of the cardiac end of the stoimach- is
too small to allow of a convenienlt lateral anastomosis, the
loop of jejunum may be applied directly to the opening of
the divided stomach by one of the npetiiods devised by
Polya, Reichel, Wilms, etc.9 (Figs. 1 and 2).
One other technical point should be raised. In early

days especially, leakaae from the dnodenal sttiiump was a
troublesome and often fatal sequela to the operation. This
evenl led some surgeons to advise that the severed enid of
tlje duodenum- shouild be fixed in the abdominal wound(l.
Tlie difficulty should only ocetr if tlhe dtuodenumn has
nceded to be cut very short; in this case it mlay be sewln
down to the peritoneum over the pancreas. Lew,itt10 lhas
suggested that an end-to-side anastomosis of the duodenum
into the distal limb of the loop of jejnuum attacled to the
opening in tlhe stomach should be umade, and haa cmiployed
the.method with success (Fio. 3).

Fig. 3.-Lewitt.

Witlh regard to the immediate mortality of the operation
of partial gastrectomy, it may be pointed oUt tllat it lhas
alwvays been lower than tllat wllich occurred witlh the
earlier partial colectonmies, and yet allowed the latter
operation to become firmly established. Tljis is readily
itntelligible, since the danger of peritoneal infection is far
less than in the case of the colon. Published records have

stated the mortality as high as 3p per cent. and as low as

10 per cent., and witlh the development of more satisfactory
technique it is steadily decreasing. The largest and most
successful series published, that of Dr. W. J. Mayo, places
tlhe- immediate mortality at 10 per cenit. In nmy own
experience the imnmediate mortality nearly doubles tllis
figure. With regard to the permanent results to be
obtained, no doubt these are to a certain extenit vitiated
by the fact that a definite proportion of the cases classed
as carcinomata were really of a cicatricial nature. The
investigation of Professor Alexis Thomson on this poi-At
lias been already alluded to. Allowiing this source of
error, which withl present knowledge must be a steadily
decreasing one, the permnanent results are as good as in
any operation for malignant disease and better than most.
Surgeons performinig tlhis operation lhave cases of five
years' freedom from recurrence, wllile a considerable
proportion of the patients undergoing the operation live
niucli longer.
Dr. Ma.yo sums uip the chances of the patient as follows:

In operable eases a 90 per cent. chance of recovery from-
the operation exists, a 36 per cent. chance of tlhree vears'
life, and a 25 per cent. chance of five years. This state-
melnt appears to furnislh the ideal as the operation stands
to-day.
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DISCUSSION.
Mr. E. W. HEY GROVES (Bristol) said that in considering

the difficulty in diagnosis there was great danger in tlle
nuimber and complexity of tlhe new diagnostic metlhods
inow being put forward. Many of them took time, and
none held out reasonable certainty of accurate diagnosis.
In 20 to 30 per cent. they never could be certain of diagnosis
-certainly not before exploratory operation. Valuable time
nmiglt be lost while the patient was being kept under obser-
vation; this- time should be occupied with an exploratory
operation. A fallacy underlay the expectation that
definite diagnosis could be made by chemical and plhysical
means; it was assumed that every case was either
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definiitely malignant or clefinitely benign. But tlhev knew
that mnany cases of mialignalnev had been benigu or iuflami-
matory. It was not reasonable to expect any test to
definitely differentiate between these two conditionis whlere
the case was doubtfuLl. Thle next point was the difficulty
in diagnosis eveln after the abdomen was openied, and-l if
suchi difficuilty existed it wa.s imipossible to be certain by
means of tlle gastroscope or test ttube. He was doubtful
if even the presence of apparenit metastas-s was sufficient
to inake diagnosis certaiD. In. a case lately under his
care there were in the quaidrate lobe of the liver, in
close contact witlh the stomnach, two nlodules whlichl lie
regarded as nmetastatic growtis. Pyloric obstruietion
existed, and gastro-jejunostomy was performed. For-
tunately the patieiit refusedi furtlher operation, anid lie now
was in robust lhealtlh, the lnodules evidently not being
malignlant. Hle was fornlierlv of opinion that in suitable
cases the great omentumiii slhould, wlhere possible, be
remove(d witlh the growth. He was niowv miore certaini
of that than ever; tlle only extension of thle growth iiight
be into the lymphatics of the great onientum. Its removal
added very little to the difficulty of the operation.

Dr. T. KENNEDY DALZIEL (Glasgow) thought that coni-
cerning the diagnosis of carcinomia of the stomach tlhcy
were in the same position as in the diagnosis of carcinoma
in other situations, suclh as tlle breast. Whlen the calncer
ulcerated in thle stomachl chllanges in the gastric juic.-
occurred wlicll rendered the diagniosis sug{ stive. As sooi
as ulceration began thev almIIost constantiy fou11Cnd m1inu1te
traces of blood in tlle gastric contemits; that wa.s a factor
of great importance. He laid stress on the pecuiliar facies
of these cases; it was not a certain guiide but it was of
some importance. In pyloric cancer they had, as a rule,
symptoms of obstruction so direct tllat coining after a
hiistory of indigestioln they slhouild never lesitate to
reconmmendl inimediate operation. Cancer of the body of
the stomachl might go oni to great advancement witliout
material synmptoms slhowing tllemselves. He quioted tlhe
case of an aged lady whlo was found to have suffered for
years froni cancer of the body of the stomnach, and whose
only symptom was persistent flatulence. He deprecated
the performance of a partial operation. For the past ten
years it had been his rule fearlessly to remove the greater
part or even the whole of the stomlaclh. He didc not
approve of any opet;ation wlhich entailed tension, as iii
fixing duodenum to remains of stomacl. Thley muLst try
to avoid tension. He preferred end-to-end anastomosis of
jejunum to oesoplhagus or smiiall portion of stomaclh left.
Operations on the stomachl could be done confidently, as
the possibility of sepsis arising from the contents wNvs
exceedingly slight, and fear of sepsis may be put aside.
In tlle last five years lie lhad performed fortv-five partial
or complete gastrectonmies with the loss of only tlhree cases;
one from collapse after the operatioin, one from peritoniitis
due possibly to defective technique. and the third from
thrombosis of abdominal veinis. He hiad not infrequeciltly
removed tlhe transverse colon with the stomachl, but all
the cases suffered recurrence. He would not remove the
oinentuni as recommended by Mr. Hey Groves; lie re-
garded omenital infection as arising in consequence of
infection of general peritonenin ancd the gatlhering up by
the omentttm of cancer cells. The results in reference to
cure would be based oii the same considerations relating
to cancer elsewlere, and early amid thoroughl operatioin
would give results better than in cancer in otlher
situations.

Mr. R. JoWERs (Briahton) thouglht that very few cases
of early cancer of the stomach came into the hands of
the surgeon. In tlle early stages there were no symptoms
at all until mechanical or other causes gave rise to paiil.
He employed gastro-jejunostomy after closure of the ends
of the stomacll and duodenum. On one occasion lie im-
planted tlle duodenal stump on tlle postelior wall of the
stomach witlh satisfactory results. He lhad had no case
which lived more than two years after operation.

Mr. A. H. BucK (Brightoin) said: With reaard to tle
diagnosis of cancer of the stomllach, the point which has
impressed itself most firmly on my mind is the fact that
there is a large proportion of douibtful cases in which,
notwithstanding chemical tests, bismuth. meals for the
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pupose of x-ray plhotograply, gastroscopes, anid all the
otlier m-ethiods of diagnosis at ouir commliand, the actual
letermination of the presence of carciniomatous cells can
only be fixed by tllemicroscope after removal of a portion
or the whole growvtl by operation. Mlore particularly does
this apply to the earliest stages of carciniomatouis arowtl.
Of course I feel very strongly that in -such cases the onlly
point on wlichl one slhould be dogmatic is tiheir uncertainty.
Onelhas so often seen preconceived ideas upset at opera-
tiolns that I have been forced to the conclusion that
early exploratory operations, -with the determination to act
as conditions found indicate, is the safest way of dea'lina
with doubtftul gastric cases in tlle best interests of the
patient. Also there is tlle fact that one cannot-as
I think Mr. Makins pointed out-possibly say wlhat the
extenit of gland ilnfection is witlhout explorationi. I would
particularly mientioni that it is not only miiy own diagnoses
thatlhave proved wrong on operatiou, but those made by
varIiotis phlysicians, somile of tlhem of worldwide reputatioll,
whlo have lhad every opportunity witlh test miieals and all
the otlher diagnostic methods of coming to a correct coln-
cltusion. I lhave four times performied a preliminiary
gastro-jejiuiostomy anid subsequently remi.oved pyloric
tinjouirs believiing them to be malignant. In each
of these instances the microscope proved the tumliour
to be an inflammatory mass around a clhronic ulcer.
Trhese cases have occurred during tlle last eighit years.
None of the patients lhad any furtlher gastric symptoms,
butt one operated on eihlit years ago died this year of
inoperable cancer of the rectum. In anotlher case, five
years ago, I found a movable pyloric tumour and per-
formed a gastro-jejunostomy. Pylorectomy wvas advised
but refused, but the patient camile back- to-me in tlhree
nmonitlhs and asked me to do a furtlher operationi. On ex-
plolation I found that the mass had extended uipwards and
apparently into the liver and baclkardls to pancreas and
abdoniinal vessels tlhat it was fixed and inoperable.
I hadl to tell lher that slhe was stufferi-Dg frolmi inioperable
growthl. The womani returned to lher htomiie in the country,
and is alive and well to-day. I was certailnly of opinion
that this was a carcinomatouis ease, hut niow believe it to
h1ave been an infiltrating biaw nY chironic iinflamimiatory
nitass. Six monitlhs ago I had to explore a gastric case
-where a very definite diagnosis of carcinoma of the body
of the stomaclh lhad been inade by a hospital phlysician wlho
lhad lha(l tle patient uinler observation for five w-eeks, and,
I believe, applied all the known tests except the gastro-
scope. This miian had a pyloric ttumlour imnmovable on
accouint of its fixitv. After -astro-enterostomy lhe puit on
veight to 12 st., anid is aow perfectly well anid following
htis occupatioll of blacksmiitl. I lhope anid believe the
mlass was inflammatory. Btut if tllere can be so miiucl
douibt after seeing the miiass anld having it in one's lhands,
anid even, in those cases whiere one canl remove the tuLmoulr,
after cultting into it witlh a knife alnd examining thle cut
section wvitlh the naked eye, I clo nlot believe that a correct
diagnosis can be nmade in doubtftul cases except witlh the
miicrloscope. If I had gastric symptomns myself lwhich
interfered with my daily life, and wlichl did not yield to
ordlinary medicinal treatmiienlt, I slhould not lhesitate to
liave an exploratory operation done, for whatever the
resUlts of various tests I slhotuld nlot be satisfied tllat there
miiiglht not be grave misclhief present, anid, if there were,
wve know that operation is the only possible cure. The
great trouble, as Mlr. Makins pointed out, lhas been that
onie btut seldomi operates oni carcinomia of the stomach
sufficiently early. Colplete removal of the stomachl is,
I believe, not such a serious and dangerous operation as
m1iglht be imagined, provided the patient is in a fair con-
dlition when operated on. With referenice to surgical
interference witlh the pancreas, I miight mnention that I
lhave removed the left half of that organi in a case of
riupture witlihout any bad symptoms stupervening in a child
of 5 years. In irremovable cancer cases gastro-enterostonmy
is, in imiy opinion, useless unless the opening can be made
well on the cardiac side of the growtlh. Whlen this has
been impossible I hlave done ani eniterostoniy and fed the
patient by tlle bowel. The results, hiowever, are, naturally,
not very edicouraging.

Mr. D. P. DALBRECK WILKIlE (Edinbutrgh) referred to the
dlangers associated witlh the operation of ps-loro-gastrec-
toniv, more especially to the danger of lealkage fromii the

duodelnal stump. He was convinced that this complica-
tion was ustually due to a necrosis of the duiodenal wall at
the line of sutture, owing to an interferenice with its
vascular stupply. It was notewortlly tlhat this complica-
tion frequently occurred not in the cases wlhere the
dnodenumii was shlort and difficuilty had beeni encotuntered
in invalinatin" it. but in cases wlhere the (luodentlm was
comparatively lax and where great carelhad been taken in
dealing withi the stump. If it were borne in miiind that
the upperihalf of tlle first part of the dutiodelnumii -was sup-
plied by the supradulodeinal artery comiiig fromn above and
reaching the upper border of the dLtodenulmi about 1 inchl
beyond the pylorus, and that the anastomosis between the
branclhes of this vessel and those of the oilier dliuodenal
arteries was often particularly meagre, it would l)e seen
that wlien ani iiivagination wvas made witlliln the area
supplied by tlhis vessel, the sutures were very liable to
occluide the vessel itself at tlle uipper border of tlhe du'o-
denial stumiip. Fromi injection experimienits on1 the cadave-,
in wlichl a pylorectomy was perfolrmled and tlle ves-sels
were injected, lie had found that a su-fficeienitly noiurisled
duodlenal stulimp could be enasured in one of two was--
eitlher by cuttillg the duodellnui across close to tlhe
pylortus, so that thle area of invagination Jay proximiial to
the supraduiodenial artery, or possibly better by dividing
the dutodenumiii 4 to 1 in. fromii the pylorus, dividing, tlhe
lhepato-duodenial ligament and the supraduodenal vessels
and tlhei n-makinig a generous invagination of the stumiip, so
that the final Lemiibert sutuires were placed in vascular
dluodelnumii suppliedl by the pancreatico-dtuodenal blranclhes.

Mr. MICAIAM ECCLI S (London) said: If surgery of the
stomachl in cases of primiiary carcinomia of time organ is to
be radical and not m-lerely palliative, early diagnosis is
imperative. All are agreed that every neans slhould be
taken to enldeavour to make the Cliagnosis admit of ex-
planationi, buit also all will allow tlhat miiuchl valuable tince
is often lost b3y ioni-operative treatmient lilnes of diagnosis.
Hlence earlv xploration, as Mr. MIakins lhas ur-ged, is
imiperative. 'To certaini points in this early dia,gnosis by
exploration atteintion should be directed. Before exploma-
tion tlle colnisent of the patient slhouild be ob)tained for aniy
operation (lesiiable. Supposinig tlle abdomeni is opened,
wlhat are the linies on wlhichl a diagnosis muay be riiadle?
'To mly nind( the first important poinit, when thero
is no tuiuilouIr present, induLration is of great valute.
This induriation mnay be inflamm:catoryv solely, miay be
inflammatory piets maligniant growtlh, or umla- be alhuiost
entirely carcilnoIma. P'ersonally, I believe the correct
procedure in cases of (doutbt is then to openi the stomiaclh
oni the proximiial sile of the iniduration, tlhen to evert tlhee
affected area of the stomiiaclh wvall tlhrouighl the gastric
openincg. It is possible nlow to see the mucous suirface of
tlle induiated part, and tlhis inspection may show so
suggestive an appearance of nmalignant disease tlhat tlhe-
diagnosis is settled. Butt supposina there is still a dotubt,
tllen a V-shaped pie2e of the affected area niear, buit not
at its edge, slhould be remloved anid at once suibmiiitted to
microscopical examiniation in a freslh sectioni. If this
reveals a carciionomatous nature, tlhen tlere is a case in a
stage the mliost favourable for a radical cure by excisioni.
The proper proceduire in suichl a case I believe to be (1) to
excise widely the affected area, (2) to remove all glands-
in the tlhree sets, whether these appear to be involved
or niot, and (3) uisuially perform a posterior gastro-
enterostomv.

Mr. BETHANI ROBINSON (London) emBph1asized the fact
that considerable difficuilty miglht arise wlhen the growtht
was in viev as to wlhetlher it was of an inflaninatory
clharacter or carcinomtiatous. He referm-ed to a case in hlis
own experience wlhere there was a marked localized
growtlh at the pylorus withlout adlhesions and withouit
glandular involvemiient. A preliminary incision was made
on the stomiiach side and the growtlh inspected; there was
seen hypertroplhy and' warty appearance of the mtucouis
lmlembrane, wlliclh was quite soft, and belowv this was felt
infiltration of the pyloric wall, wlichli was not noduLlar.
As the conditioni was so suspiciotis of an early carcionoa
it was decided to act on tllis suspicion, and pylorectomny
was performied. The patient made an uneventful recovery.
The hiistological report of the tumotur slhowed that tllere
was no signl of carcinoimiatous clhange in the mluiccus
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mneiibrane or tissue below. It was now sixteen molntlhs
since tlle operatioln, and tlle patient was in perfect
lhealtlh.

The PRESIDENT drew attention to the uitter unireliability
of the free HCI test, and urged the attempt being muade
to excise gastric ulcers rati er thani do simple gastro-
enterostomly. The difficulties after laparotomiv of differ-
entiating tuLmiiour1s need not trouble themil; all shlould be
remloved.

AM. AMAKIN-S, in reply, said tllat lhe couild not agree w ith
7Mr. Hey Groves in advocating remnoval of tlle omnentum.
Tlle omentLium was liklely to be affected in carcinoma of
the greater curvature of the stonmach, and, if so, it was one
of the most satisfactory places for cancer to appear, in so
far as it gave rise to but little disturbance. Nor couild lie
follow Dr. Dalziel in comimiiiending tlie removal of the
wbliole stomacll; lie tllouglht it sufficient to remove the
lesser curvature. Oni the whole, there was no advantage
in reemoving miiore than tlle amnount of stomaclh involved.
It was diffictult to decide lhow far glands should be
reiiioved. He would be prepared to remove tlle growtll
alole, even thlough lie could niot remove the whole of the
olandular implication. All the glands miolilt inot be
carcinomatous, and tlherefore the patienit should lhave the
advanltage of that clhance. In regard to IMr. MIcAdami
Eccles's recoinit.endation to openi the stomach. itself to
exaluine the growth from within in doubtful cases, lhe was
personially opposed to sucll a proceedincg in a case where
lie wvould simply have to stitch up that opening again.
There was no harmii in removing a tumour which proved to
be simply an inflammatory onle. The patient w as better
without it, so that if a tumoUlr were present it slhould be
rem-oved, and tllere was no necessity to inspect it fromn
witllin.

EXPERIM-ENTAL OBSERVATIONS ON THE
CAUSE OF DEAThI IN ACUTE
INTESTINAL OBSTRUCTION.:

By D. P. D. WVILIKIE, C1b.M., F.R.C.S.Edin..
Assistant Suirgeon, Royal Infirinary.eEdinburglh.

THE high mortality wlicih is still associated witlh opera-
tions for acute intestinal obstruction lends a peculiar
interest to all investig,ations regarding the cause of death
in suclh cases. Any advance in the treatment of acute
ileus must be based on a more exact understanding of the
relative importance of tlle various factors whichimake for
a fatal issue in this malady.
In spite of the great amouLnt of experimental workl

wlhiclh has been carried out witlh the object of determining
the cause of deatlh in intestinial obstrtiction considerable
diversity of opinioln still exists regarcling this subject, and
it was by reasonl of tllis laclk of conicord in tlle results of
previous observers that tlle present writer was induced to
carry out the series of experiments witlh -which. this paper
deals. The tllree tlheories whiclh are at presenit lheld
regardina the cause of death are:

1. That it is due to a secondary peritoniitis.
2. That it is duie to a splailc1hnic paresis, a dlraininga of

the body fluids into the portal area, followed by cerebral
atnaeinia.

3. That it is due to toxacmiiia resulting fromi tlhe absorp-
tion of poisolnoUs products fromii the afferent bowel.

Ill discussions on this subject too little attention lhas
frequently been paid to the distiinction which mtiust be
dirawn between simple obstrnction of the intestinal luimen
and obstruction 1)1tts interference with the bloodl suipply of
a segment of the gut. The classical experii:ients of Kader I

showed hiow all-important is the latter factor, and in this
paper these two fundamentally dlifferenit tvpes of
obstruction will be dealt with separately.

Siniple( Obstrctclionz of the ITntestinadl Limarn.
My experimilents dealing with primllary facts in reg,ard

to simiple obstruction of the intestine I will merely
milention, as they fully confirm the results of othier
observers. Tlhus I found that obstruction was muore
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rapidly fatal the hiiglher up in tlle intestine it was situated-
This fact is most clearly brought out in dealing witlh an
ani'mal, such as the rabbit, w'hich does not vomit. Thus,
wlhilst an obstruction of the colon in this animiial is sur-
vived for about ten days, an obstruction of the ileumLi is
fatal in from four to five days, and one at the distal end
of the duodenum in, on an average, seventeen liours. In
the cat and dog, as also in tlle lhuman subject, tllis differ-
ence is not so striking, but still holds good. My experi-
ments also confirmed the fact so clearly shown by
MlcClure,2 that in the afferent bowel there is an enor-
mous increase botlh in the nunliber and in the virulence
of the bacteria; and altlhouglh this fact is m-ost st-ikilg
in low obstructions, it is also well marked in cases whlere
the obsti-uction is situiated hiiglh up in the small intestine.
Also in regard to the question of peritonitis, my work con-
firmed that of all recent observers, with the notable excep-
tion of Borszeky and Genersicli,3 in showiing that death
uLsually restults before any appreciable infection of tllo
peritoneum lhas taken place. In the vast mlajority of mBy
experiments, ini which an accidental ilnfection couild be
excluded, cutltures from the peritoneal cavity were
negative.

Perlhaps the miost striking feature in thle post-nor!ten
appearances in cases dyinig from simple obstruction is tlho
accumulation of flutid in the afferent intestine and in tllh
portal vessels, the scanty amount of blood in the systeniiic
blood vessels, and the di-yness of the skeletal tisstues.
Braun and Boruttaul miiaintain that in this drainage of
the body fluids into the splanchnic area is to be foutnd
the true cause of death in obstruction of the intestine.

To.riciy of l7ie Iltestinal Content.
Nicolaysen5l was tlle first to brinia forward experimental

evidence in favour of the view that toxaemia from the
retained intestinal content was the cause of deatlh in cases
of obstruction. He collected the content from- the afferent
bowel in a case of acute obstruction in the human subject,
filtered the content through a Clhamberland filter, and
injected the filtrate into the peritoneal cavities of a m-nouse
anid a guinea-pig. Both of the animnals succumbed witllin
twenty-four houirs. Following this, elaborate experimenlltal
researclhes by Kukula6 and Clairmont and Ranzi7 appeared
to establislh the fact that toxic products developed in the
afferent bowel, mnainly as a result of bacterial activity, and
that absorption of these poisons into the ci-cuLlation
accounted for the symptoimis and the fatal issue in acute
ileus. The theory of death from acute intestinal toxaemia
has influenced very greatly the surgical treatment of tlle
condition. At the present timiie many surgeons maintain
that at operations for acute intestinal obstruction it is
not suifficient to relieve the mechanical obstructioni, but
that measures mnust be takeni to remove the toxic coni-
telnt wllich fills the afferent bowvel, whilst many emplhasize
the danger of allowing the poisonous content to flood
the empty efferent- bowel, by wllich they maintain it is
" greedily absorbed." It was imbued by this toxic tlheory
tllat I commenced miiy investigations with tlle object of
fitdiing out lhow this toxaemia could best be combated.
Tlhat suchl toxaemia could not be purely bacterial in
nature was clear from the fact tllat death occurred
eallier when the obstruction was situated lhiglh up in tllh
relatively sterile reaclhes of tlle intestine than when in
the ileuim with its luxuriant bacterial flora. Tlle work
of Rocer 8 and of Draper Maury9 seeniecl to indicate that
there were two types of deatlh from obstrtuction of the
sniall intestine-the one occutrring in obstruction situated
ligh up close to the duodenuiu, an auto-intoxication
from sorne disturbance of the duodenal secretion; the
other, met with in obstruction low down in the siiiall
intestine, an exo-intoxication bacterial in nature. I tlhere-
fore carried out separate investigations in regard to simple
obstruction at the highl and low levels.

h igh- Ini testinial Obstruction.
This is met witlh in the hlumllan subject mliost typically

in cases of gastro-m-lesenteric ileus restulting from pressuLre
on the thlird part of the duodenum by tlhe. root of the
mesentery eitlher as a primary miiechanical obstructioni or
secondary to a gastric paresis. The experimeents of
Maury, of Stone, Bernlheim and WhIipple,'0 and of Bunting
and Jones" all pointed to there being produced, in cases
of duodenal obstruction, some Oxic body the absoiption
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of wlhiclh ledl to a rapidly fatal issue. -The results of the
two latter groups of observers also indicated thlat such
a toxic suLbstance was formed by the perverted activity of
the duodlelnal mucosa and was independent of the biliary
anid panicreatic secretions. Wlhilst there can be no
question as to the toxicity of the content of an obstructed
duLodenumii whlleni injectecl intravenously or intraperi-
toneally--l lhave repeatedly found suclh injections caused
death wNith paralytic and spastic phenoimiena in a matter
of fromii ten im-inuites to two lhours-no conclusion can be
drawn from suclh experiments, as Magnus Alsleben12 las
slhown that the niormal secretions from the upper part of
the intestilne injected in tllis way are highly toxic, more
especially after a mueal rich in protein. When the duo-
denum of a rabbit is obstructed in its distal part by a liga-
ture death results in about seventeen lhours. Post mortenm
the stomacll is found enormotusly distended, studded with
petechial haemorrlhages, contains a tlhiek mucoid acrid-
smelling fluiid, and shows numerous lhaemorrhagic erosions
of its mucous lining.

In a series of seven rabbits I obstructed the distal end
of tlle duodenuml by means of a ligature, and at the same
time drained the duodenum above this to the exterior by
means of a rubber tube. The average dutration of life in
these animals wvas thirty-six hours, and during this time
they lost more than a third of their body weight. As
Matthews 13 had shown the vital importance of the
duodenal secretion, I performed anotlher series of experi-
miients, in which, besides obstruLcting and draining the
duodenum, I performed a jejunostomy and fed an extract
of duodenal mucosa into the jejunum, btut without
appreciably prolonging life.
In anotlher series of six animals I performed thse same

operation, but introduced at intervals thlrough tlle jejunos-
tomy opening the content from the duodena of rabbits
whicli lhad died from simple duodenal obstruction, again
witlh no appreciable effect on the length of survival of the
animals. In a further experiment lhe content of the
duodenum of a rabbit which had just died of duiodenal
obstruction was introduced into the duodenum and upper
part of the jejunum of another rabbit without any obstruc-
tion being produced. This was carried out on two aninmals,
but without producing the sliglhtest effect on the health of
eitlher. I concluded from tlhese experiments that the
content above a duodenal obstruction was not markedly
toxic when initroduced into the intestine, and that the loss
of fluiid into thle intestine, comnbined witlh the slhock
associated witlh tlle acute distension of the stomach and
duodenum, miight in great measure account for deatlh.
One could nlot exclude, lhowever, a toxic absorption
occurring as a late event after the distension of the
duodenumn lhad led to a loss of tlle vitality and integrity
of its mucous coat.

Isolation of a Daodenal Loop in the C(at.
Stone, Beraheimi aud Whipple, experimenting with dogs,

founid that if a portion of duodenum, extending from just
belowr the enitiance of tlhe pancreatic and bile dtuets to
the duodeno-jejunal jtunction, were isolated between two
ligatures and( a gastro-jejunostomy performed to preserve
thle continiuity of tlle alimentary canal, the animals died
within fronii twvelnty-fotur to forty-eight hiours, apparently
from an actute toxaerlnia. If the isolated duodenal loop
wvere drainied the aniimals survived for weelis. Tlley found
tlle content of suchl a closed loop, as also an extract of its
-wall, to containi a hiighly toxic substance wlhieh witlhstood
filtration alnd1 lheating at 600 C. for several hout'rs.

I lhave repeated these experimenets on cats, btut with
centirely differelt results, The followinig experiment was
carried out on four cats:

Under clhloroform and ether anaesthesia the abldomen was
opeined anid two ligatures of fine ruibber tubing were tied round
thle ilmiodenuim, the one just distal to the point of enitrance of
the bile an(d panicreatic ducts, the other just proximal to the
duodeno-jejtuiial junctioii. A posterior gastro-jejunlostomy was
tllen performed. For the first three days after this operation
the cats, wivth one exception. appeared well and showed little
evidence of toxaemia, so mulch so that on the third day one of
them was reopened to make sure that the ligatures had not cut
tlhrough nor slipped. Th-e ligatures were fou-nd to be firm and
in situ, the duodenal loop being greatly disten(led and con-
gested. This animal died on the following (fourth) (lay, and
post i1lortemii the strikirig feature was the ext-aordinary degree
of fatty degeneration of the liver, w7hich resemb:ed that seen in
dlelayed chloroform poisoning. There was no peritonitis. The

duodenial loop was deeply conigested, conitaine(d blood-stained,
foul-smelling contenit, andl, its iuticosa showed extensive ulcera-
tion along the antimesenteric bor(ler. In this case there was
certainlv evidence of a profonnid toxaemia, but one could inotexclu(le a post-anaesthetic poisoning. The otlher cats live(l for
periods of three, six, and eiglht days respectively, anid, althouglsleepy and apathetic, slhowed no evidence of profound toxaemia
until within a short time of death. In ear/i cas.e (eItlth was (Itde
to peritonitis the result of a necrosis of the (lntodenial irall an( leak
at one of the sites of ligature. In nio case-did the liver slhow a
marked degree of fatty- clhange. In one case the mnicosa of the
duodeinal loop was necrotic tlhroughlout; in the other two it
slhowed areas of stuperficial necrosis andi( iiumerous haemor-
rhagic erosionis.
The impression conveyed by tllese experiments was that

whether the content of a closed dcuodenal loop in thle cat
be very toxic or not, it is apparently not absorbed freely
in its toxic state so long as tlle mucosa is intact. To test
this point further the following experiment was carried
out on two cats:
Under ether anaesthesia a loop of dtiodenum was isolated by

ligatures as in the previous experiments, buit before tightening
the lower ligature the loop was distended, by means of a nieedlle
and syringe, with the conitent of the duodenal loop of an animal
-which had just died from this form of duo(lenal obstruction. A
posterior gastro-jejunostomy was then performed in each case.
These animals therefore, started out with their duodenal loop
filled with this possibly toxic content.
The one animal showed little or no evidence of toxaemia oni

the firgt two days following operation; onl the third (lay it
appeared somewhat apathetic, t ouah it moved about and was
certainly not acutely ill. It -as killed on the fourth day, and
post niortenm there was found a generalized peritonitis due to a
perforation of a necrotic area under one of the ligatures. The
loop contained some solid material, evidently the residueof the
content injected at the operationi.
The second animal remained well for the first four days after

operation and showed no sy-mptoms of toxaemia.
On the fifth day it was obviously acutely ill and was conse-

quently killed. At the post-inorteiiz examination it was found
that a perforation of the loop had occurred close to one of the
ligatures. In neither case was there any noteworthy degree of
fatty change in the liver.
These experiments demonstrated the important selective

and neutralizing function of the intestinal mucosa, for
until distension had interfered with the vitality of tlhe
mucous lining of the gut, absorption of toxic bodies was
not notewortliy. In simple duodenal obstruction, tllere-
fore, where the mucous coat of the bowel remains more
or less intact, I concluded that the acute symptoms are
due as much, if not more, to loss of fluid as to absorp-
tion of toxic bodies. The fact that I was able to delay
death in both cats and rabbits by subcutaneous saline
infusions supported this view, whlilst the work of McLean
and Andries1 and the results obtained by Hartwell and
Hoguet 15 in duodenal obstruction in dogs fully confirnmed
it. Tllese observers found that dleatlh could be delayed for
several weeks if loss of fluid by vomiting and by tlle
urine was more than made up for by copiouIs subcutancous
saline injections.

Value of Subcutaneous Infusions.
If an obstruction of the distal end of the duodenum-ii be

produced in a cat, tlle animal presents symptoms closely
resembling thlose of gastro-iuesenteric ileus in the human
subject-namely, thirst, lethargy, and occasional vomitinig
of large quantities of bilious fluiid tlle animal rapidly
losing weiglht, and dying ussually within seven days of the
onset.

If, lhowever, the animal be given daily by subcutaneous
injection, a large quantity of saline, or, still better, a
quantity of a 3 per cent. soltution of dextrose in addition to
the saline, not only will it show immediate inmprovement,
but life will be prolonaed for many clays beyond that of a
control animal. Clinical experience fully supports tlhe
experiniental evidence of the supremiie value of supplying
the depleted systemic vessels -with fluid in cases of highl
intestinial obstruction. Part of the value of the administra-
tion of large quantities of fluid m-ust almost certainly be
the enlhanced secretory activity of the kidneys tlhereby
produced. The impeded and sometimes almost arrested
renal function wlhicll is met witlh in cases of high obstrtuc-
tion as a result of the depletion of the systemic circulation
must itself constitute an important factor in producing a
fatal issue.

Simnple Obstructioni of the Ilew)m.
A study of obstruction in the lower part of tlle small

intestine of the cauthrows miiuclh lighlt on the relative
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irmportance of thle various factors malking for death in
acute intestinal obstruction. If the lower end of the
ileuim of a cat be ctut across and both ends invaginated,
the healtlh of the animal does not appear at first to
be miiuclh disturbed. For the first week after such an
operation the animiial will move about freely, eat readily
though sparingly, will niot, as a rule, vomit, and, apart
froim a loss of fleslh and a gradual enlargement of the
abdomein, will appear healthy. In a series of animals thlus
treated 1 founid that the duratioln of life varied from eight to
nineteen days (the aniamals were killed when grave symptoms
developed). After thle first week, the animals appeared
somew-hat apathietic and slept nmore than usual, but never
exhiibited aily of the symiptoms \vhich we associate with
acute ilntestinal obstruction. Post mortem in suchi cases
enoimrous distension of the afferent bowel is seen. There
is, as a rtile, no peritonitis and little or no free fluid in the
pe-itonieal cavity. The lower end of the afferent bowel is
filled witlh solid, almiost seybalous faecal mnatter, above this
is foul-smelling liquid faeces. Microscopically, the mucous
miielimbrane of the distended bowel shows little chiange froni
the niormal; as a rtule, there is no evidence of ulceration,
buit wheni this does occur it is situated close to the
obstruction. The liver and kidneys do naot show any note-
wo-rthiy degree of degenierative change.
Numerous experimiients were made by injecting the

intestinal contelnt, filtered and unfiltered, boiled and
unboiled, into otlher animnals intravenously and intra-
peritoneally, alnd, althoough when injected in sufficient
amount sucll content was markedly toxic, the surprising
fact to me was the large amount which some animals
would tolerate. I will not detail such experiments, as
they are purely of scientific interest, not being comparable
to anytlhing which occurs in the lhuman subject. Tlle
point of practical importance appeared to be to ascertain
the extent to wlhich toxic absorption occurs throughl the
intestinal mliucosa whlelm the intestine is filled witlh
obstructed colntenit. I tlherefore carried out two series of
experinments.
In the first series, thle content from an obstructed small

intestine was injecte(d inito the unobstructed small intestine
of another aniimal. Eiglht experiments of this nature were
performed, 5 on rabbits and the rest on cats.

In each case the abdomein was opened under ether anaesthesia,
a loop of jejunurm brougilt out and the abdominal cavity packed
off with sterile gauze. A fine purse-string suture was then
inserted into the wall of the gut, and into the centre of the area
thus m-arked out the nieedle of a Record syringe was plunged,
aind the whole of the fluid content from the intestine of ail
aiiimal dead from a simple obstruction injected. On withdraw-
ing the nieedle the purse-string suture was tied and reinforced
by oiie or two Lenmbert sutures. In spite of the utmost care
to prevenlt soiling of the operative field, two of tle animals died
of peritonitis on the second and fourth days respectively. None
of the aniimals presented symptoms referable to intoxication
duriiig the first twventy-four hours, and although two of the
rabbits die(d of actute enteritis on the third anid sixth days
respectively-, this was partly accounted for by the fact that in
both cases the initestinial content had been injected cold.
In another experiment eight fluid ounces of intestinal content

from a case of obstruction in a human being was injected into
the small intestine of a dog, which showed few symptoms and
made a prompt recovery.

The impression colnveyed' by these experiments was that
thle mucous menmbrane of normal intestine offers an effec-
tive barrier to the rapid absorption of large quantities of
the produiets of intestinal putrefaction, and that the
danger of absorption fromii the empty efferent bowel after
the relief of obstriction has probably been exaggerated.

In order to gauge the relative importance of toxic
absorption froum the afferent bowel in bringing about the
fatal issue, I carried out a second series of experiments, in
whlich, having produced a simple obstruction at the lower
eind of the ileum, I filled the intestine above with the
content of the small intestine of an animal which had died
from a similar obstruction. I calculated that if toxic
absorption had kiilled the latter animal, and if the former
started out witlh its obstruicted intestine filled with toxic
content, symptoms of toxaemia should very quickly super-
vene, for, as Enderlen and Hotz'6 have pointed out, the
active peristaltic movemlents which characterize the early
stages of an obstruction tend to accelerate absorption,
wlsll-t the work of Clairmont and Ranzi, and of Braun and
Boruttau clearly proved that absorption from obstructed
intestine becomes very slow in the later stages.
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This experimenit was carried out in six animals, and again
one was met by the difficulty of preventinc peritonitis, the
least soiling of the peritoneum with the highly infective con-
tent leading to a fatal peritonitis. The animals survived for
periods varying fromi two to seven days, four of them dying ol
peritonitis. Inl no case was there evidence of any marked
toxaemia within the first thirty-six hours, and, as in the
previous series of experimenits, the impression conveyed was
that absorption of the conltent of obstructed intestine through
healthy intestinal mrucosa does not lead to acute toxic
symptoms.
The outstandling diffcrence betw-een high and low

intestinal obsbrtrction in cats is that in the former a large
amoulnt of fluid from the actively secreting upper part of
the intestinie is lost by vomiting, whereas in the latter thle
fluid of the secretionis of the upper part is reabsorbed
lower down and life is consequently prolonged. Absoiption
of toxic bodies in simliple obstuLiction is a slow process,
and does not lead to the symlptoms of acute ileus. In the
surgical treatmnent of simple obstruction, infection and not
toxaenia from intestinal absorption is the danger to be
guarded against.

Obstruction of L iiienz1)1 lts Interference wvith Vascutlar
SupplJ)y.

As the majority of cases of acute intestinal obstruction
whiiclh come under tlle care of the surgeon belong to this
group, it reqnires tlle most careful study. In spite of Kader's
work miany of the later observers have ignored the
paramount imiportance of the vascular factor in producingr
the typical symlptomus of acute ileus. In this class of case
the symptons are much more dramatic than those met
with in simple obstruction, to which they bear little
reseiVblance. Albeck i7 and Murphy and Vincenti8 among
recent investigators are the only workers who have
given due weight to the essential difference between the
two conditions. As a result of the experiments whicl
they carried out tlley came to the conclusions that in
cases where a loop of intestine was strangulated, deatlh
resulted fromii toxaemia from the absorption of poisolns
generated witllin the strangulated loop. Albeck believes
that such poisons belong to the putrefactive class, whilst
Murphy and Vincent lilaintain that they are bacterial
toxins.

I have carried out a series of experiments on cats with
the object of determining what part toxaemia played in
causing the synmptonms and the fatal ending in cases of
strangulation of the intestine. In my earlier experiments
I found that the method of strangulating a loop of
intestine by a rubber band or sinmilar contrivance was
too uncertain. I found, as did Murphy and Vincelt,
that obstruction of the venious retuirn was the most
important factor in producing an early fatal result,
and that the complete necrosis of an isolated loop of
intestine resulting from a ligature of botlh its arteries
and veins was survived fe- a considerably longer time
than was the haemorrlhagic infarction wlliclh resulted froin
a ligature of its veins alone. I therefore took as a standard
operation the isolation of the lowest 12 to 20 ciii. of ileum
by tightly ligaturing the intestine at either end witlh a
rubber band, and then ligaturing the veins returning from
this loop. The symptoms following this operation were
very similar to those met with in cases of acute internal
strangulation in the human subject, and death resultecl
in, on an average, thirty hours. Post mortem tlle loop was
found to be of a deep prune colour, tensely distended with
foul-smelling blood-stained content, whiclh swarmed with
bacteria. The surface of the loop was covered with a fine
layer of fibrin, and cultures from this in the majority of
cases gave a growth chiefly of B. coli. The peritoneal
cavity contained a large quantity of blood-stained exudate,
the mesenteric veins were engorged, and although the
intestine proximal to the strangulated loop was not dis
tended, the total amount of fluid collected in the splanclhnic
area was very striking. Microscopic sections of the wall
of the affected intestinal loop showed that the muicous
membrane was almost completely destroyed, the cells
being disintegrated and having lost their staining pi o-
perties. If death were due mainly to absorption of toxic
bodies from the strangulated loop, this must occur by one
or both of two channels-namely, by the lymphatics from
the loop or through the peritoneal cavity. In five animals
I ligatured all the lymphatics as well as the veins from
a -portion of ileum isolated between two ligatures, but
found that lymphatic obstruction did not affect the length
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of survival of tlle animals to any appreciable degree.
Absorption of toxic produLcts, if it occutr, must take place,
tlherefore, muainly througlh tlle peritoneal cavity.

In six cases of venouis obstruction I collected all the fluid
froin the peritoneal cavity, and injected it intraperitoneally
inito six other cats. In no case was tlhere evidence of
toxaemnia, and all six cats survived. Tlhis, of course, only
proved that tllero was not sufficient toxini in tlle peni-
tonieal fluid at the time of death of the obstructed animal
to produce symptoms on injection, and did not preclude a
steady continuous absorption, the cumtulative effect of
whlichl was sufficient to produce toxaemia and deatlh. The
coi-ntent of the loop in such cases was next examnined as
to its toxic properties. It was found that the intra-
peritoneal injection of even small amounts of the uln-
filtered conltenit produced rapid death from a virulent
perlitonlitis and septicaemia.
In five cases the content of the loop was filtered throulgh

a B3erkefeld filter, and then injected intraperitoneally into
cats. In no case was there any marked evidence of
toxaemia, and tlle aninmals all survived, altlhough in tlhree
cases they lost weiglht considerably for several weekls
after tlie injection.

Ill orlder to test wlhat degree of toxic absorption luay
occur in the lhuman being wlhen a strangulated loop is
allowed to eimipty its contenit into the intestine beloNv, the
unifilterecl content from a venous obstruction loop was
injected into the intestine of another animal above a
simple obstruction of the ileum. Tllis experiment was
carried out on three cats. In spite of elaborate pre-
cautions to prevent soiling of the peritoneum, two of
these ainimals died of a viruLlent peritonitis. The result in
the third animal was very interesting: it showed no
immii-ediate toxic symptoms and lived for fourteen days-
that is, slightly over the average duration of life for a
simiiple obstrtuction.

I concluded, tlherefore, that whilst the contenit of a
strangulated loop is higlhly ilnfective, it does not cause
toxic symiiptom-s when absorbed tllrouglh healthy intes-
tinial mucosa, and that passing it tlhrotugh a Berkefeld
filter removes any toxic bodies that it may contain as
tested by intraperitoneal injection. Tlle question tllen
arose, Is deatlh due to poisoning, not so miiuch fromii tllc
content of tlle loop as from absorption of autolytic poisons
developed in the infarcted bowel wall itself ? To test this
question the affected loop in cases of venous obstructiol,
after being emiiptied of its content, was put into a hydraulic
press and stubjected to a pressure of 3,000 lb. to the square
inelh; the juice thuLs expressed was collected, passed
tlhrouglh a lBerkefeld filter, and injected intraperitolneally
into cats. This experiment was carried out on five cats,
but in no case did the injection cause more than a trifling
and passing indisposition, all the animals recovering.
I concluded, tlherefore, that poisoning by an autolytic
toxin could play but a small part in causing deatlh in sucl
cases of obstruction.

In a fourth series of injection experinlents I tested wlhat
was the effect of the combined injection of the three
filtrates-that is, the peritoneal exudate, the content of
the loop, and the pressure extract of the wall of the loop.
This was tested in four cats; two of them recovered
(onie of these was definitely indisposed for forty-eiglht
hoLurs after the injection), the otlher two, although
exlhibiting no imulediate toxic effects, died from peri-
tonitis some days later, this being due to imperfect
filtration of tlle fluids injected. Finally, to test
wlhetlher there was any toxic body in the circulating
blood of an animal during the later stages of a venous
obstruction, I connected up the carotid artery of suchi an
animnal to tlle jugular vein of a healtlhy cat (50 c.cm. of
blood lhaving been previously removed from its saplhena
vein), and transfused the blood of tlle obstruiction animal
inlto the healthy one. On coming out of the anaestlhetic
tlho latter showed no evidence of toxaemia and mnade an
unleventful recovery. The results of these experiments
convinced mne that toxic absorption fromii tlle strangulated
intestine is not the primary cause of death in -cases of
ieternal strangulation, and whilst fully sensible that they
dlid not exclude toxaemia as being a factor in many cases,
they still poinlted to shlock and splanchnic paresis being
thle chlief factors in prolucing thle symlptomn-complex in
cases of acute strangulation. Thlis point was made
especially clear in one experiment whlere, inl an unulsually

large and powerful animal, the venoius return from 50 c.ciu.
of snmall intestine was interfered witlh and this portion of
bowel isolated by ligatures, the animnal dying in five hours
with typical symptomiis. In this case cultures from the
peritoneum were negative, as were also inijection experi-
ments witlh the peritoneal extudate, intestinal conitent, anld
the extract of the wall of the infarcted loop.
In cases surviving for more than twentv-four lhoturs tim,

factor of peritoneal infection comes in and may constituto
the ultimate cause of deatlh in such cases.

CONCLUSIONS.
1. Simple obstruction of the intestinial lumen intmust be

clearly distinguished from strangulation. In the latter,
death ensues long before the obstruction to the oiiwar-d
passage of intestinal content lhas become a factor of
importance.

2. Simple obstruction high up in the intestine differs
from that lower down, clliefly in the great loss of intestinial
secretions by vomiting in tlle former, compared witlh thle
latter, where the secretions are *reabsorbed above the
obstruction.

3. Absorption of poisons from tile conitent of the
obstructed intestine is not the leading factor in producing
tile symptoms of acute ileus.

4. The danger of allowing the conitenit peiit uip above ani
obstruction to flood the empty intestiine below lhas probably
been exaggerate(l.

5. Peritonitis plays no part in causing deatlh in the
majority of cases of simple intestinal obstructioni; in cases
of strangulation, however, it may undoubtedly be a factor
in the later stages.

6. In all varieties of intestinal obstruction the bowel
content is higlhly infective.

7. Splanchnic paresis with depletioni of the systemic
circulation is the main factor in producing the synmptomii-
complex of acute intestinal obstruction. In treating this
factor, besides tlle operative relief of the obstruction,
copious subcutaneous infusions of saline and dextrose
soluLtions are of inimense value. Clinically, the adminis-
tration of pituitrin is found to be a valuaole adjuvant.

8. The prompt relief given by enterostomy in cases of
simnple obstruction of the small intestine in the human
subject is to be explained, not so mtuch by the relief
from toxic absorption as by the breaking of a vicious
circle, the intestinal distension causing a paresis of the
splauchnic vessels, and vice versa. By relieving the
intestinal distension the splanchnic vessels are allowed
to regain their tone, and the depletion of the systemic
circulation is arrested.

9. The operative treatment of intestinal obstructioni
should be as conservative as possible; only on imperative
indications slhould the intestinal lumen be opened. Tlle
danger of a post-operative peritonitis from the slightest
soiling is much greater than that of toxic absorption from
a loaded bowel.
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RADIUM.- AND INOPERABLE CANCER.
By A. A. WARDEN, M.D.,

Paris.
THE surgeon is a little apt, once he has committedc himself
to the opinion that a case of cancer is inoperable, to add
that it will probably be best to attempt no treatment what.
soever. He has a wholesome disbelief in non-surgical
measures, and classes among ulncertain remedies Coley's
fluid, radium, diathlermy, etc. In other wvords, his attitudes
is orthodox and conservative, -for the fiat has gone forth
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thlat the only officially recognizedl treatment of cancer is
the knife, and the knife as early as possible.
Now it seems to me that this phrase-that a cancer is

inioperable-requLires conisideration, and perhaps some
qualification. What is an inioperable cancer? Does the
stirgeon mean merely tllat in his opinion an operation is
iiot advisable becauLse likely to be followed by speedy re-
currence, or does lhe miiean that it is literally impossible,
wvithout undue risk to life, to perfornm any operation? From
the patient's poinit of view the term " inoperable" inay
hlave a different mneaning, for he may decline to submit to
thle vast multilation tllat somie surgeons still-and witl
good results in many cases to support them feel them-
selves justified in recommi-iiendinig. For example, a patient
has a smiiall buccal or lingual cancer. The surgeon con-
sulted tllinks it quite operable, and suggests excision of
the upper jaw or com-nplete removal of the tongue. The
patient declines, for he prefers, if necessary, deatlh to such
deformity. In other words, Ills cancer, to him, is inoper-
able-nor, indeed, can we blame hiis decision.
The terll, therefore, does not seem to admit of strict

definitioni, but nmiust vary in its sense with the judgement
and experienlce of each sutrgeoln. Perhlaps the siinplest
alnd least objectionable meaning to be attached to it would
be that a cancer must be considered inoperable or operable
in unfavourable circumstances when there is extensive
,glandular infection. Wide extension to glands of a can-
cerous process implies conditions of timie and distribution
tllat nmake it of very grave import.

If the cancer, then, be considered inoperable, is there
any resource other thanl surgery, or is the outlook
altogether hopeless?
Five -years' experience has shownl me that radiumin is

worthy of recognition by every surgeon and pllysician
who may be called to deal with an " inoperable" cancer.
I ask the consultant surgeon not to confound inoperable
with hopeless conditions, but to remember that radium-
therapy, although in its infancy, has already proved its
value in such cases. No reasonable man who takes the
trouble to follow the records that have been published in
different parts of the world can doubt that radium has
won-next, perhaps, to the bistoury-the highest place in
our therapeutic armoury.
In Paris, my friend Dr. Clh4ron and Dr. Rubens-Duval

publislhed last year a case of inoperable uterine cancer
cured by radium. I use the word ;' cured " advisedly, for
fifteen months later the patient died of a disease of the
central nervous system, and the autopsy verified the
clinical evidence of the complete disappearance of all
cancerous tissue. Some details of this case were given in
the Lancet of November 16th, 1912.
Ten further cases of uterine or vaginal cancer have been

reported by these autlhors in which there lhas been, clini-
cally, complete disappearance of the growth. Eiglht of
these patients are alive and well one, two, and four years
after the cessation of all treatment. These results are
confirmed by Lejars, the well-known surgeon, and others.

I have had under my care a number of cases of ad-
vanced cancer-all so proved by microscopic examination
-that have been known to exist for periods varying from
nine to eighteen months, and that, accompanied by ex-
tensive glandular involvement, have rightly been con-
sidered inoperable. In almost every case the use of
radium, alone or combined witlh surgical intervention on
the glands, has resulted in tlle complete disappearance
of the original tumour. Sometime3 there has been no
recurrence; the l6ngest case in my mind, to wllich I shall
refer more fully in a moment, is a squamous epithelioma
of the mucous membrane of the lip under the care of
Professor Gaudher and Dr. Dominici, inoperable, but well
under radium treatment since February, 1908-that is,
over five years later. Sometimes; altlhough the initial
lesion disappears, the glands can only be incompletely
dealt witlh, and the patient succuLmbs to generalization.
Sometimes, when a local cure has apparently been effected
a metastatic growtll in the vertebrae, or in an abdominal
organ, makes its appearance. Sometimes there is recur-
rence, so-called, some mnonths later, in contiguous tissue.

Considering that iin these cases the radium has been
applied after the cancer cells have been circulating in the
lymphatic system for from nine to eighteen months, such
results can scarcely be laid to the discredit of the thera-
peutic agent. It is possible no blame can be placed
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anywhere; but if tllere is any to be a portioned it is
surely to the delay in tlle recognition of the cancer as
finally inoperable, and in reaching the decision that tlle
case is at last suitable for tle radium expert.

It is surely evident that sucll reasoning is neitlher
logical nor just. The squamous epithelioma of the
mucous membrane of the lip, to which I refer above,
occurred in a patient -hown by Dr. Dominici and muyself
at a demonstratioln given before the Radiology Section
of the British Medical Association in London in July,
1910. This patient (see photograph and special plate,
BRITISH MEDICAL JOURNAL, August 27th, 1910) was treatedi
in December, 1907, and was well in February, 1908, and
now, in the spring of 1913, or over five years later, remains
perfectly well witlh the mnucous membrane of the lip
completely restored and normal in appearance.
As I have referred stummnarily to what may fairly be

terimicd a definite cure of cancer by radium, let me alsc
give, as briefly as possible, notes of what might be ternmedi
a failure, in tlhat, within the year, there has been " recur-
rence" or rather a freslh outbreak, close to the original
lesion.

In May, 1912, a patient was sent to me to Paris by a
distinguished London surgeon. He first had sore-throat
witlh a definite pharyugeal lesion, not, lhowever, then
recognized as cancer, in MIarch, 1911.

In October, 1911, glands enlarged on the left side of the
neck, and, six months later, suppurated, were opened,
examined histologically anid found to be squamous epi-
thelioma. The prinmary lesioin, ain ulcer situated between
the epiglottis and tlle side of the pharynx, was tllen
detected and other glands noted in the neck. On li,s
arrival in Paris, therefore, we had to deal witlh a carcino-
matous lesion of at least fifteen months' standing, in-
accessible to surgery and complicated by extensive
lymphatic infectioln.
In consultation with Drs. de Martel anid Dominici ouir

treatment was by a combination of radium-therapy and
surgery. A platinum tube containing 40 mg. of radiumii
was inltroduced into the base of the tongue througlh a
small submental incision, and, after the anterior triangle
of the neck had been cleared of the glands and cancerous
tissue including part of the sterno-mastoid muscle, thlrce
other tubes wvere left to irradiate the tissues of the neek.
These four tubes were removed thirty-six hours later.
The wounds healed rapidly and, a month later, the com-
plete disappearance of the tumnour was certified by tllree
eminent tllroat specialists, among them the authority who
had originally discovered the lesion.
Nine months later the patient's condition remainedl

excellent, and lhopes of complete recovery were held by
all familiar with the details of the case.

In April, 1913, that is, ten months after the tieatment,
further malignant processes were found in the throat
namely, ulceration the size of a sixpence, at the base of
the tongue and along tlle left border of the epiglottis, aln
inch distant from the original lesion. Under cocaine tlhe
epiglottis was removed, and the nlicroscope slhowed thle
cancer cells extending deeply into its cartilage. Tlle
lingtual uilcer was dealt witlh by the introduction into the
base of the tonigue, throtugh sinall lateral incisions in the
neck, of two tubes of radium of 45 and 25 ing. A miiontlh
later the most careful search again failed to detect any
sign of malignant disease, and the patient is to-day in full
enjoyment of hiis usual strength.
Even admittinig sucell a case to be, however, a failure in

tllat recturrence took place, it may justly be claimed
for radium:

1. That the original tulmlour disappeared.
2. That the neck rellmains free from evidence of

lymphatic infection; and
3. That the patient is still enjoying healthy activity

a year after a hopeless verdict had been pronounced, and
more than two years after the first evidence of cancer.

CHRONIC INTERSTITIAL ENTERITIS.
By T. K. DALZIEL, MI.B., C.M., F.R.F.P.S.G.,

Surgeon,WVestern Infirmary, Qlasgow.
I HAVE pleasure in drawing youir attention to thli condition,
which, I think,has not yet been fully described.
Twelve years ago I saw a professional colleague, suffer.

ing from obstruction of the bowels of a fortnight's durationi.
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previous to which hle had had for several weeks numerous
abtacks of colic, slight attacks of diarrhoea witlh no tender-
ness over the abdomen, and very sliglht rise in temperature,
with no appreciable alteration in the pulse-rate. When
;;een by me the abdomen was not distended nor were the
nuscles rigid, but to the lhand gave a sense of putty-lik-e
cesistance. As vomiting was persistent, I concluded that
there might be an obstruction hiigh uip, and so opened the
abdomen, to find the whole of the intestines, large and
small alikte, contracted, rigidly fixed, so that when a loop
was lifted from the abdomen it sprang back into its sulcus.
That the wall -of the whole intestine was chronically
inflamed there was no doubt. In parts the peritoneum
seemed oedematous, as was also the omentum and
inesentery, in whiclh the glands could be felt enlarged.
Nothing couLld be done to restore the function of the canal,
anid the patient died a few days afterwards.
We were not tllen familiar with the condition, and it

was supposed to be tuberculous, though this was negatived
by microscopic examination, the only information we
obtained from the patlhologist being that the condition was
a chronic and inflammatory one. A few years later, with
Dr. Gibb of Paisley, I saw-an exactly similar condition in
a young man of 32. His symptoms were sonmewhat more
acute thaht the previous case, but practically the same.
He also died. No examination was allowved.
In these two fatal cases the disease involved the whole

of lthe small and larae intestines. The following cases
being localized, aind tllerefore excisable, permitted opera-
tion, and excision of tlle affected portion was in all cases
followed by complete restoratio-n to lhealtlh.

Thle first of these cases I saw with the late Professor
Gemmell in 1905.

Mrs. T. was a(dmitte(d to the Western Inifirmary with
symptoms of partial obstruction, and onie could palpate a
coil of intestine, rigsid and thickened. Treatment was of no
avail, attacks of pain becomingr more frequtent; progressive
emaciation and general mnalaise led to operative initerference,
wlhen a portion of jejunum ov'er 2 ft. in lengtlh was found to be
affected and was excised, witlh perfect recovery. 1 removed
in two cases the caput coli anid adjoining portion of the
ileum.
In aniother case the sigmoid, and in another the transverse

colon, and, lastly, from a child of 10 a specimenl which well now
indicates the great thickeniing of the bowel wall. This
specimen was from.the miiddle of the ileumn.

The followingc is the pathological report of the condition
from the laboratory in the Western Infirmiary, on the
specimens obtained from tlle ileuni, jejutnum, and colon.

Pat7to7ogy.
Histolog,ically there is muchl in com-lmoni in tlle tlhree

cases, indeed tthey form a graded series in whiclh all the
stages from acute to chronic may be traced. The most
acute lesions are found in Master W. G., and the most
chronic in Mrs. N. The following description is based
upon a study of numerous sections from each case.

Thle earliest change in the bowel appears to be that of
acute congestioni. The vessels throughout are dilated, and
th6re is mnuclh oedeina of the submucosa. As evidences of
the aLCUte inflammation, the vessels are seen to be riclh in
polvmorplis, and tlhere is considerable infiltration of all
the coats witlh similar cells. Here and tlhere, too, in inucosa
anldl submucosa irregular lhaeniorrlhages lhave occurred.
These changes also implicate the mesentery in a lesser
degree. It is noteworthy that the lymphoid aggregations
are singularly free from patholoaical clhanae.

Witlh increasing infiltrationi the next plhase arises,
namely, cellular and fibrinous exudatioln within tlle gut
lumllen (bile-stained naked eye). Still later tlle mucous
ii-nbrane is denuded of epitlieliulmi, anid, the inuseularis

mlutcosae being obscured by infiltration and necrosis, the
appearavce is thatof a few islets of glanidular tissue lying
in a semipurulent collection wlhich abuts upon the muclh
altered submucosa. There is, however, no great sloughing
of the bowel wall, and tlie muscle is not laidl bare, inddeed
it is in a way protected, as slhown by a niew forma-
tion of capillaries in the more suLpelficial layers of the
sublmucosa.
In the specimen from Mrs. 1'. tlle regenerative process

is in tlhe ascendancy, although tlle colnditioin is still fairly
acute. The serous and mulvlscuilar coats are slightly oedema-
tous, markedly congested, even- sliglhtly haeniorrhagic, and

considerably infiltrated witlh both polymorplhs and mono-
nuclear cells. The submucosa is also oedemnatous and
infiltrated, mononuclear cells, hlowever, predominating.
The muscularis mucosae is definable as the ouLter limit of
a broad zone of young granulation tissue which is
evidently replacing the now tliin layer of purulent
exudate witlin the gut lumen.
A still furtlher advance in the healing process4s seen in

the sections from Mrs. N. Tlhere is scarcely any puriulent
exudate witlhin the lumen, it and the mucosa having been
replaced by granulation tissue in whichl the vessels are
numerous and well formed, and fibroblastic transforma-
tion is well mnarked. There is less oedema of the tissues
than in thie two previous cases, and thoutgh leucocytic
infiltration of all the coats is still great, it is definitely a
mononuclear one. Further,- there is a notable number of
eosinophiles througlhout, and a few giant cells are also
present in the granulation tissuie.
From the acute case, Master W. G., coliformii bacilli were

isolated in pure cultture from the deptlhs of the affected
bowel wall under circumstances whicll suagest an etio-
logical relationship. Thiey are also demonstrable in
suitably stained sections.
A careful searchl has failed to reveal micro-organisms

of any kind in the depths of the other two cases-the
ordinary bacterial flora of the gut alone visible in the most
superficial part of the exudates. The symptonms in all the
cases were similar; the clharacteristic anid most striking
feature being Imiost violent colic, cauising vomiting and
occasionally an escape of somue blood, also constant mucus
from the bowel. The bowel becomiiing exhaulsted, or the
contents being forced through tlhe rigid portion, the patient
then would be at rest, quite conmfortable and cheerful for a
time. In the case of the clhild even ten or twelve hours
might elapse between the attacks of pain, whiclh were truly
distressing in their intensity. In the you-ng one would
natuirally suspect intussusception. except that the obstruc-
tion was not complete, wlhile the intensity of the pain put
a clhronic intussusception out of -tlle question. Above the
affected portion of the bowel peristalsis could be observed.
During a painful attack the inability to retain food anid
thle constant suffering leads to steady emaciation, the tem-
perature only occasionally rises and duiring the intervals of
pain, and the pulse is quiet. In all the cases one could
determiine-an area of resistance in the colon and sigmoid,
naturally giving rise to the supposition that we miglht
have to deal with a diffused and miialignant growth. As
far as I am aware, the prognosis is bad except in cases
wlhere the disease is localized, anid even tllere seemiis
rather hopeless unless operation be lhad recourse to.

Etiology.
In regard to etiology, we lhave no direct clue by hiisto-

logical or pathological examination. The cases gave the
impression that they 'were probably tuLbereulous, and yet
from the uniform character of the affection it evidently
is not so. The affedted bowel gives tlle consistence and
smoothness of an eel in. a state of rigor mortis, and the
glands, though enlarged, are evidently not caseouis.

In vol. xx of the Journal of Coin parativc Pathology afndl
Therap)euttics, McVadyen draws attention to Jolhne's dis-
ease, a clhronic bacterial enteritis of cattle whichli was
called pseudo-tuberculous, in wlhiclh the histological
clharacters and naked-eye appearaDCCes are as similar as
may be to those we lhave foucnd in man. The condition
was first described by Heniniy and Frotbinigham11 in 1895,
since whiclh time numerous observers lhave noted its course
in various parts of the Continent, and McFady-en exainined
6 cases found in England in 1911. AIcFadyen. lhowever,
describes an acid-fast bacillus similar to but dem-lonstrably
not the tuberele bacillus, diffeling in size, and also as
not giving rise to tuberculosis in, guinea-pigs. This
bacillus is found not only in the tissu-es but also on the
surface of the mucous menmbrane, wlhichl in animBals seemlls
to be more affected, presutnably because they die earlier,
than in man, so that the disease is not so advanced. In
my cases tlle absence of the acid-fast bacillus would
suggest a clear distinction, btut tlle hiistological clharacters
are so similar as to justify a proposition that tlle diseases
miiay be the same. As far as I kniow the disease has not
been previously described, but it seems probable that maniy
cases mnust lhave been seeni and lhave beeni diagnlosed as
tiberctilous, and possibly nothing dolne for tlleir-relief.
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Trea tment.
In regard to treatlmient, these cases wlhicli lhave comi-e

ulder observationi lhave pursued tlleir course unlinflutenicedby dietetic or medicilnal treatmiient, and apparently only
o)peration can afford relief, and then only if tlle disease be
limiiitecl. Seveln out of the niine mnade a perfect recovery
after the operationi, anld onie does not lhesitate in resectilng
large portion1s of tlle intestine. The subject lhas been one
of great initerest to mue for somel years. My frienids thie
pathologists prefer to call it lhyperplastic eniteritis, and
1 can oinly regret that the etiology of tlle conditioln remiiains
in obscutrity, but I trust that ee lolng furtlher conlsideration
will clear up tlle difficuilty.

Aniotlher specimiien I obtained recently frolml a patient of
1)r. Revic of Kilmarnock.
A lady oni wlhom I hadl performed colostomy oni the riglht side

a year previously, witlh the object of arresting the intestinal
cutrrent to enable us to freely flush the diseased colon. The
symn)toms were those already (lescribed witlh an exaggerated
(legree of pain, and persistent, most painful diarrhoea with
'blood -and mucus. Distinct improvement ensued from the
colostomy and lavage, though during the year she lhad on two
occasions exacerbations. Wheni seen at the end of the year she
had beeni extremely ill again for one monith, anid was so
evildently losing ground that I advised complete removal of
the coloii, wbhich colon shrunk to its present dimensions as I
now show ou. The histological characters are similar to tlose
founid in the previous specimens. The patient has made an
uninterrupted recovery so far, and I hope at no distant date to
transplant her caput coli (which alonie was uniaffected and was
left) to her rectum.
An interesting fact in this case is that on the reemoval of

tlle colon it was imimediately sent in a sealed vessel to tlle
patliologist, and he failed to discover micro-organisms
either on the surface of the mucous membrane or in the
tissues, indicating that lavage had been theroughly effec-
tive in purifying the canial, in spite of which lavage,hlowever, the disease hiad steadily progressed. Indeed,
from the first operation the disease had extended upwards
from below the hepatic flexuLre to near the caput coli.

DISCUSSION ON
THE DIAGNOSIS AND TREATMENT OF IN-
JURIES OF THE KNEE-JOINT OTHER THAN

FRACTURES AND DISLOCATIONS.

OPENING PAPERS.
I.-A. 31. MARTIN, M.B., B.S.Durh.,

Slurgeon, Royal Victoria Infirmary, Newcastle-on-Tyne.
IN the first place I must tlhank the President and Council
of the Surgical Section for thel honour tlley have done me
in asking,m--e to introduce the discussion on the diagnosis
and treatment of injuries to the knee-joint otlher than
fractures and dislocations. I can assure you it is an
lholnour I greatly appreciate, anid I sincerely trust tllat
the subsequent discussion will prove both interesting and
profitable.

It lhas been somewhat diffictult for me to decide uponthe fornm in which I should treat the subject, but, after
considerable tlhouglht, I have come to the conclusion that
the clearest and best method will be to exclude suchl
conditions as perforating wounds ar.d thleir effects, and
confine myself to wlhat one might term subecutaneous
injuries. Amiiong these are simple traumatic synovitisand arlthritis, more or les.s severe lacerations of importantligaments, haemuophilia, solmie forms of loose bodies,
injuries, sometimes trivial, to joints already affected
witlh disease, such as osteo-artlhritis and torn selmlilunar
cartilage.

Anatomy.
Before considering these injuries seriatim, I thinlk it

would make tlle subject clearer if I briefly mentioned
some of tlle more important features in the anatomy of
the linee-joint, particularly those which lhave a bearing on
miiy subsequent remiiarks. This joint, besides being thle
largest, is the most complicated articulation in the body,and possesses important extrinsic and intrinsic ligamuents.Included in tlle former are tlle anterior or ligamentum
patellae; the internal lateral, which is a broad, flat
struieture; tlle cord-like external, and lastly, the posterior.
The chief intrinsic ligaments are the anterior and posteriorcrucial. Also contained in the joint, and in close relation-
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slhip to tIme articular surface of tIme upper end of tlle tibia,
are the two imiiportant semiilunar cartilages. Tllese are
t-wo c-escent-slhaped pieces of fibro-cartilage, the internal
beilng applied to tlle uipper surface of the initernal and tIme
externial to the ulpper sutrface of tlle external tuberosity of
tlle tibia. Tlle inltelrnal formus a larger segmeent of a circle.
anid is less miiovable tliall the exterinal. Its posterior en-id
is attaclhed to tlle bacltk part of the intermediate roughl area
onl the uipper elnd of the tibia in front of the attaclhment
of the posterior crucial ligament, anld the anterior end is
attaclhed to thle fronit of the intermediate rouglh area just
in fronit of the anterior cr-ucial ligamnent. Its circum-
ference lhas a firimi attacllihment to tlle deep surface of the
internal lateral ligamiient, anld a solm ewhat weak coninexion,
by meanis of tlle coronary ligamelnt, to the upper end of
the tibia. Tlhe exterlnal cartilage forms a snmaller segment
of a circle thaln the internial, and takes up a smaller space.
Its aniterior extrenliity is fixed to the intermediate rouigh
area in fronlt of the tibial spine, while its posterior end is
connected to the tibial spine between the two tubercles,
giving a stronig slip to the posterior crucial ligamuent. It
has no attachmenlit to the external lateral ligament, bei;:g
separated fromii this by the tendon of the popliteus muscle,
but it has a weak connexion with the upper end of the
tibia by miieanis of the coronary ligament. The external
semilunar cartilgce tllerefore has a decidedly looser attach-
ment than the internal, alnd tllis circumstance, as I will
show later, is the cause of the greater frequency of tears
or splits of the internal semilunar cartilage.
The knee is not a simple hlinge-joint, as at the end of

extension alnd the beginninig of flexion there is a distinct
twisting movement of the femur on the tibia. This is
brought abouit by the fact that the articular surface of the
internal condyle is longer by a third than the corre-
sponding surface of the external. Thus, in the movement
of extension. following upon acute flexion, after the
articular sumfaces on the external and posterior two-thirds
of the internal condyles have glided over tlle correspond-
ing parts of tlle articular surfaces of the tibia, any further
movement miiust ocCU1r in the anterior oblique tlhird of the
internal condyle. Il consequence, tllis condyle twists or
screws inwards, and at tlle end of extension the joint is
securely locked. Thus, the femur and tibia become prac-
tically one continuous rigid support; no lateral or rotatory
movements being possible, and the following ligaments-
namely, the internal lateral, anterior crucial, and posterior
-become taut and tense.. When, however, flexion talies
place, a certain am-ount of rotation and lateral mobility is
possible, varying in degree with the amount of flexion.
Whereas, tlherefore, in the case of a fully extended knee-
joint, no rotation is possible, except there be searing or
stretching of important ligaments, in the case of the
flexed positioni a certaini amount of rotation and lateral
movement is possible, and hence there is greater in-
security. It is in this flexed position that tearing or
splitting of the semilunar cartilage takes place.

In a paper wlhich I read on October 8th, 1912, before thle
Royal Society of Medicine, after stating that time occupation
of coal-mining far outnumbered all others, in the district
of Northumberland and Durham, in supplying the vast
majority of sufferers from this accident, I mentioned that
the coal-miner, owing to the lowness of the seam at whicl
le is hewing, performs hlis work witlh his knees more or

less flexed- in a position, tlherefore, in wlhich a certain
amount of rotation and lateral mobility, between the upper
end of the tibia and tlle lower end of the femur, is per-
mitted. If, wlhile the knee is in tllis position, a forcible
twVist or wrench tak-es place, the semilunar cartilage,
nipped betweeni the condyle of tIme femur and the upper
end of tlle tibia, may be forcibly dragged towards the
centre of the joint, and eitlher split more or less in a
longitudilnal mannier, or have its free edge torn or frayed.

This conclusion, wlicih was based upon a personal
experience of 449 cases in which operation had been
performed, and in which great care had been exercised iii
taking the hiistoly of the patients, is, I am aware, directly
contrary to that of Mr. Albert Walton, who is of opinion
that forcible extension is the cause. I may mention.
however, that Ihis opinion is based m-lainly upon anatomical
grounds and experiments on the cadaver.

I would lhere urge that in all cases of injury to tlhi
kneejoint accurate inquiry slhould be made into the story
of the accident ancd the subsequent history, as, wlhen tlle
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patient comes before the surgeofn, most probably no objec-
tive symptoms, beyond perhaps the presence of fluidin the
articulation, are present, and to gauge the extent of any
intra-articular lesion you are compelled to depend on the
answers-given to your inquiries.
Under the term " traumatic synovitis " I am including

those cases in which, after injury, there is an acute
effusion of more or less extent into the joint, but no
extensive iinjury to any of its ligaments or to the semi-
lunar cartilages; consequently the stability of the joint is
not in any way permanently affected. It is true that in a
large effusion, with consequent stretching of ligaments,
some lateral mobility of the joint in the extended position
is possible, but when the effusion has disappeared this
disappears also. If simple acute synovitis be treated
immediately after the accident by rest, and perhaps by the
application of cold, the condition quickly improves, and
when pain and tenderness have subsided, moderate exercise
should be encouraged to aid in dissipating the effusion. In
somne few cases the effusion becomes chronic, but -when
this occurs elastic pressure with moderate exercise will,
as a rule, effect a cure.
Where there lhas been extensive injury to the important

ligaments accurate diagnosis is verv important, as in the
absence of thlis correct treatment will be impossible, and
tlle result will be probably a very much wveakened articu-
lation. Probably the most common is that in which, in
consequence of forcible hypetextension, rupture of the
posterior, back of the internal lateral, and anterior crucial
ligaments has occurred.
In April, ]911, in an important League match under Associa-

tioIn Football rules, a famous centre-forward, after beating the
opposing backs, was making for goal with the ball at his toes.
Tlhe goal was apparently at his mercy, when the goalkeeper
rushed out, fell on to his knees, and endeavoured to pick up the
bail. In doing this he "chocked" the forward's right knee,
and prevented it being bent. As a result, the body momentum
goiig onwards, and the knee being incapable of flexioni, a large
degree of hyperextension took place, leading to extenisive tear-
ing of the ligaments normally preventing this. I possess an
instantaneous photograph, taken at the psychological moment,
which aptly illustrates what actually occurred.
When I saw him, a few millutes after the accident, he was in

extreme pain, the knee-joint was very much swollen, and
hyperextension was possible to ani angle of 45 degrces beyond
the normally fully extended position. An x-ray photograph
showed that there was no inijury to the bone. He was treated
by splinting the injured knee in a slightly flexed position for
three weeks, and durinig this time he was confined to bed. He
was then allowed to get about on crutches, the limb being
encased in poroplastic splints and the joint still kept in the
sliglhtly flexed position. After three months had elapsed,
passive movemenits were cautiously commenced. Necessarily,
of course, treatment was both prolonged and tedious, but in the
end a good result was attained, sufficient to allow him to return
to first class football.

In other cases, in consequence of forcible abduction or
adduction, tearing of the external or internal lateral liga-
ments respectively may result, and, if proper repair does
not take place, a weakened joint, with abnormal lateral
mobility, will certainly eventuate. This result probably is
not so liable to happen where the internal lateral ligament
is the one affected, seeing that it is a broadt structure, and
tlherefore possesses more chance of uniting. It would seem
almost certain to take place where the external lateral
ligament has been torn, as this is narrow and cord-like,
unless operation be carried out and the torn ligament
sutured.

I lhave had several cases of recently ruptured internal
lateral ligament in which abnormal lateral mobility was a

prominent feature, but none in recent years. These cases

were all treated by splinting over a prolonged period, but
in no case was a really good result procured. If I were to
mneet another case I should unhesitatingly expose the
injured ligamient and bring together the torn edges with
chromic catgut sutures.
The anterior ligament, or the ligamelntuLim patellae, is

somietimes torn. In a certain number of cases no doubt it
has resulted in the same way as an ordinary transverse
fracture of the patella, and in others it has occurred in
consequence of sudden and forcible flexion of the knee
joint.
Where such an accident has taken place, there is

inability to extend the leg on the thiglh, the patella is
displaced upwards, and a gap is felt in the position of the
patellar tendon. There may or may not be an effusion
into the joint. The treatment to be recommended is,
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I think, priimary suture of the torn ligament with chromic
catgut or fine silk sutures, followed by rest in the fully
extended position for at least eight weeks. At the end of
this time splints may be discarded, but full flexion should
not be allowed for a furthter two months. My colleague,
Mr. Angus, has recentlyhad two examples under his care.
In both the cause was acute flexion, and in both primary
suture with chromic catgut was used. In each case an
excellent result was obtained.
To sum up the treatment, then, of recent rupture of

these important ligaments, where forcible hyperextensioni
has been the cause, I would recommend splinting in a

slightly flexed position for twelve or more weeks, followed
by massage and exercises. Where the internal lateral,
external lateral, or anterior ligaments are torn, I think the
best treatment is primary suture.

I have several times been consulted by patients who
possess knees which are capable of being abnormally
hyperextended, and wlhich have resulted from severe
injury some time previous. There is no difficulty, at any
rate, in concluding tllat one of the crucial ligaments, or
both, have been torn, but what ought to be recommended
under these circumstances is a serious problem. My
colleague, Mr. Rutherford Morison, has endeavoured to
replace the damaged crucial by one of the semilunar car-
tilages, but with no success. Personally, in such cases
I advise the patient to content himself with wearing a
properly fitting knee brace.
The subject of haemophilia is a very interesting one,

but may be dismissed in a few words. Children or young
adults the subjects of haemophilia, on very slight injury to
the knee develop haemorrlhages of more or less amount in
the articulation. In consequence swelling of the joint
occurs. -In the first attack or two the condition will
probably readily be recovered from, and the parts rllay
regain their normal condition. Subsequent attacks, how-
ever, result in degenerative changes taking place in the
joint, leading to thickening of the synovial membrane and
fibrillation of the articular cartilage. In consequence
more or less permanent swelling of the parts remains,
and ankylosis, more or less complete, is likely to result.
Such cases may be mistaken for tuberculous or sypllilitic
disease, btut consideration of the family and previous
history will prevent error in diagnosis.
With regard to treatment, all that can be recom-

mended is to warn a haemophilic patient to avoid injury
as far as possible. If haemorrhage has already oceurred
into the knee, then rest in bed must be enjoined for a
prolonged period, and ice applied to the injured part.
Incisions and even explorations by a hypodermic needle
must not be used.

Loose Bodies.
Some forms of loose bodies in the knee-joint undoubtedly

result from accident or injury. During the past twelve
years I find I have had a personal experience of 25 cases
of loose bodies of all sorts. In some of these a history.of
definite injury was obtainable. In one case the body was
found to be a small piece of articular cartilage; in anotlher
case it was found to be composed of fibrinated blood clot;
wlhile in 2 cases it was found to be composed of a portion
of semilunar cartilage which had become detached in a
way which I shall show you later, when I describe the
different forms.

In 3 cases upon which I have operated on the assump-
tion that they were suffering fronmtorn semilunar carti-
lage, I found, on opening the joint, a remarkable condition
of affairs. In the synovial fluid were a number of white
flakes, their appearance suggesting thin slices of cartilage.
For some reason or other no microscopical exanmination
was made in the first two cases, but in the tllird-whiclh
only came under my care some days ago-I sent a flake
to Professor Stuart McDonald. He reports definitely tllat
it is fibro-cartilage, and therefore of the same structure as
a semilunar cartilage. An interesting feature of the same
case was that on the under sturface of tlle semilunar
cartilage a small thin shaving of its suibstance was
stripped up. It was easy to imagine its complete
detachment, becoming then one of the loose flakes
before mentioned. In all thlree cases there had been
repeated attacks of pain and swelling following upon
a twist, and a prominent physical sign was marked
crepitation on flexion and extension movements,
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I have met with several cases where the loose body was
composed of bone covered by articular cartilage, but as in
these fra,cture of the subjacent condyle of the femur had
occurred they would be beyond the scope of this discussion.
The symptoms whieh arise from loose bodies in the knee-
joint may at first be som-ewhat obscure, but later, as a rule,
present no difficulty in diagnosis. They result from the
body becoming engaged between the joint surfaces during
the miovement of extension. In this way the ligaments
are stretched and perhaps even torn, thus giving rise to
the pain conmplained of by the patient. A commonlhistory
is that, wlhile the patient is walking or running, he feels
something slip in the knee, and a sudden pain is experienced
in the joint, generally at the inner or outer side. He then
finds that he is unable momentarily to fully extend his
knee. In somiie cases tlhe inability to completely extend
the joint remains until the body is removed, but this can
only happen wlhen the body is large andc wedged between
the patella and the condyles. In at any rate the earlier
attacks these symptoms are followed by an effusion into
the knee-joint, whlieh disappears in the course of a week
or ten days. At first the patient is probably uniable to
feel the body, although at times he may be conscious of
something moving about the articulationi. Later there
comes a time when he is able to feel it and perhaps
demonstrate it to the surgeon. I have known sufferers
from this condition, after the surgeon lhas persisted in
a search lasting over several minutes, flex and extend the
joint several times, simultaneously pressing with their
thumbs round the patella, quickly locate the body, and fix it.
These bodies are very elusive, and easily slip away into
some inaccessible part of the articulation on the slightest
pressure, and on this account the Germans lhave quite
appropriately named them " joint-mice." A curious
feature of the loose body is that on pressing it the
patient complains of severe pain.

If loose bodies give rise to trouble the only treatment
is removal. This must on no account be undertaken
until they have been located and fixed in some accessible
part of the joint. My own plan is not to use a general
anaesthetic, as while the sufferer is being placed under
its influence the body may slip away. After thorough
cleansing of the skin surrounding the joint I fix the body
by thrusting a hare-lip pin, or some such thing as
a darning needle, tlhrough the skin into it, and next
inject a few drops of weak eucaine solution in the line
of the proposed incision. Then after opening the joint
there is no difficulty in removing the troublesome agent.
I need hardly say that strict aseptic precautions must be
carried out previous to operation, otherwise a disaster
may occur, as is shown in a case in whiclh, a few years
ago, I had to amputate the leg of a young man on account
of acute septic arthritis of the knee-joint following upon
the removal of a loose body by a doctor in his surgery, no
aseptic or antiseptic precautions being used.

Injuries to Joints Affected wzith Osteo-arthlitis.
Traumatic osteo-arthritis is looked upon by many surgeons

as a definite pathological entity, but I am by no means
convinced that suchl is the case, rather am I inclined to
believe that such are cases where injury has aggravated a
joint already affected with osteo-arthritis. I lhave, of
course, encountered patients where, after a knee has been
more or less severely twisted or contused, and particularly
if these injuries have beeu frequent, signs of osteo-
arthritis have been discovered; but in tlle large majority
of such cases, on examining the opposite knee, signs of the
same disease will probably be found, thoughi generally
much less marked.
One commonly meets patients -who present definite

signs of osteo-arthritis in their knees, sians such as crepi-
tation on movement, lipping of bone, etc., and yet who
complain of no symptoms and are able to work regularly
and well. They then receive an injury, more or less
severe, to one or other knee, and from that time complain
of symptoms-such as stiffness, feeling of insecurity, and
pain on walkiing or standing-for a long wlhile. In many
cases the injury is not a severe one, and would have been
easily and quickly recovered from had the joint been
healthly.
Changes in the knee-joint similar to those of osteo-

arthritis are frequently muet with in old people, and in all
probability are of the same pathological nature. In these

cases a comparatively sliglit injury has a similar effect an
in the joints affected with osteo arthritis, and very often
results in, especially wlhere prolonged rest has been used,
a painful and anikylosed articulation.

In these osteo-arthritic patients, after an injury suchl as
a twist or wrench, symptoms similar to *those of torn
.semilunar cartilage are complained of. Even at the time
of the accident tlle patient may experience a click at the
inner side of the joint, and inability to completely extend
the articulation is also found. I lhave operated upon
several sucll cases, and, beyond finding signs of osteo-
arthritis, lhave never noticed tearing of the semilunar
cartilages. In textbooks and elsewlhere it is stated that
the cause of tlle symptoms is probably nippineg of a
liypertrophied synovial fringe. Personally, however, I
hiave not found tljis to be tlle case. Where I suspect that
a joint is affected witlh osteo-arthritis I hesitate to advise
operative interference, unless it be for tlle purpose of
renoving a loose body, suchl as miglit be formed of a piece
of hypertrophied synovial fringe, portion of articular
cartilage (which in this disease becomes very brittle), or
an osteophytic outgrowtlh. The treatment I would re-
comlmend consists simply of rest to the injured joint until
pain and tenderness have subsided; then carefully
graduated passive and active inovements are instituted
togetlher witlh lhot douches and massage.

Injuries to joints affected witlh such a disease as
tubercle, either latent or active, have also to be men-
tioned. In the former case the disease may become
active again, but in any case treatment does not differ
from that ordinarily used for tuLbercullotus disease affecting
a joint.

Inju iies to Senilaunar Cartilages.
I now comiie to probably the most interestinig condition

-which will properly come within the scope of this dis-
cussion, namely, injuries to the semilunar caritilages.

In the Royal Victoria Infirmary, Newcastle-upon-Tyne,
the hospital to wllich I am attaclhed, these accidents are
frequently met with. This institution receives patienats
from the whole of the nortlhern counties, a district in
which coal-mining forms one of the largest, if not tlle
largest, industries. In these mines the seams of coal are,
as a rule, low, and in very few instances exceed 4 ft. or
4 ft. 6 in. in thickness. Tlhe mine-worker, therefore-and
this applies not only to the coal-hewer but to all under-
ground workers-is seldom able, when once below banl,
to adopt a position in which the knees are fully extendecl.
In the great majority of cases they work in the squatting
position or sit on a low stool. Their linees, therefore, are
in a position in which a certain amount of lateral mobility
and rotation is possible, a position which, I have before
pointed out, conduces to rupture or tear of the senmilunar
cartilages.

I would here cmphasize tllat in the large majority of
cases definite splitting or tearing occurs, this being brought
about, 1 tllink, by the inner circumference of the cartilage
being nipped between the condyle of tlle femur and the
tuberosity of the tibia, and then, in consequence of a
sudden twist, being forcibly dragged towards the cenitre of
the joint.
The internal semilunar cartilage is muclh mon e comii-

monly torn than the external. I find that up to the end
of Mareh last I have operated upon 509 cases, of w%vhich
only 38 have been external; this gives a percentage of 7.5.
I tlhink perhaps the reason for the greater frequency of
internal semilunar cartilage tears or ruptures is to be
found in the existing anatomical conditions. The ex-
ternal semilunar cartilage has a much looser connexioi
than the internal, consequently, suipposing it becamue
engaged between the external condyle and the upper
surface of the external tuberosity of the tibia, and is then
dragged towards the cenitre of the joint, stretching of its
connexions rather thani splitting of its own substance
would be more likely to result. In the case of the
internal semilunar cartilage, which has a close connexion
with the internal lateral ligament and the capsule, a tear
would be more likely to occur under the same circum-
stances. As a rule, the injury will be found in tlhe
anterior part of the semilunar cartilage, and therefore, on
the joint being opened, is readily seen. 'Where it is in the
posterior part, unless care be exercised, it may be easily
overlooked.
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Probably the commonest type of torn semilunar cartilage
is that in which there is a split whliclh extends for a vari-
able distance from before back. This split varies in posi-
tion, being sometimes quite close to the attached border,
and in others near the free edge; but in all cases there
still remains a portion of cartilage retaininig its normal
attachments (see Fig. 1). lWlhe the accident is recent the
edges of the tear are roughl, and may even be blood-
stained. In old cases, on the otlher liand, tlle edges of tlle
tear become rounded, and cicatrization may even be
noticed at either end. The detaclhed portion, on opening
the joint, may still occupy its normiial position, and unless
careful scrutiny be made, may be overlooked. In tlle
great majority of cases, however, it will be found dis-
placed towards the centre of tlle joint, and under these

Fig. 1. Fig. 2.

Fig. 3 n. Fig. 4.

circumtistances is easily recognized, beiDg practically only
attached to its anterior and posterior ends (see Fig. 2).
Wlherc the split is situate in the posterior part it can
only be demonstrated when tlle anterior part of the
cartilage is divided and strongly dragged upon, and on
tllis being done, the detachied portion suddenly snaps
forward.
In another type the tear extends from solmle point in the

free edge across the cartilagFe, then forwards or mnore
rarely backwards for a variable distance, thus giving rise
to a pedunDclated piece, whiclh may readily becomiie engaged
between the condyle and the corrresponding articular
surface of the upper end of the tibia (see Figs. 3 A and 3 B).
This pedunculated piece after a time, and in consequence
of being frequently grotund between the articular sufaces,
becomes rounded and of a discoid slhape (see Fig. 4). In
some examples its attachment to the rest of tlle cartilage
becomes very slender, and, nio doubt in consertpence of

furtlher trauma, it may become completely detached and
form a variety of loose body (see Fig. 5). In others the
loose piece-possessing quite a wide arc of movement, but
still retaining an attachmuent to thle cartilage from whichl
it has been torn-slips out of the joint and can readily
be felt in front of the condyle (see Fig. 6). I miglht
add tllat it is only under these circumstances that, previous
to operation, tlle torn piece can be seen or felt. In a case
recently operated upon the tranisverse tear did not extendl
through the vllole tlhickness, but only across the suiper-
ficial fibres, whicli were also torn forwards for an inch,
tlhus forming a pedunculated piece, wlhiclh at times gave
rise to trouble.
In a few specimens I have found that the under surface

only has been split.

Fig. 3A.

Fig. 5.

Definite injury, cm-nunting t) fractur- of the articular
cartilage, may be caused by sudden extension movenment
of the knee while the detaclhed piece of semilunar cartilage
is engaged between the joint surfaces.
A short time ago I operated upon a m-an wlo, eighteeu

months previously, lhad severely twisted hlis riglht knee in
consequence of his riglht foot slipping on a banana skin.
At the time of tlle primary accident he experienced very
severe pain at the inner side of the joint and also felt
solmetlhing craclk in the same situation. He fell to the
ground, and on rising his knee was loclked, and could not
be extended beyond semiflexion. He lhobbled home, and
shortly afterwards was seen by a bonesetter, who made
forcible attempts at extension, and in the end seems to
have succeeded, as after the efforts this movement could
be effected, and he was able to walk about much more
comfortably. Since this time he has lhad several attacks of
pain of much the same character as the first, only much less
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severe. A week- previous to beinig seen by m-iyself hie t-wisted
the same kniee whiile grettingi ouLt of bed. The samle signs,
nds-ymptoms resuilted, and, previous to operation, hie was,

-still unpable to comipletely extend the joint. I found, oni
opening the articulationi, thlat the internal sem-iiluinar car-
tilagye hiad beeni tor-n across abouLt its m-idcdle, th-eni split
forwards, the loose portioni lying in the joinit. Oni the
untder surface of the internial condyle towards the initer-
(nyodfos-sa, anid withi its attached edge towards this

fossa, was a semiluiinar tear in the articuilar cartilage.
This incluided a piece of cartilage whichl couild easily be
lifted forwvards, anid iiad nio doutbt beeni caused by the tor-n
pieice of semiluniiar cartilage becoming initerposed betweeii
thje articuilar surtfaces of the initernial ,onidyle anld initernial
tuberosity of the tibia, anid thieni sudden extenisioni takinig
pllace (see Fig. 7). In aniothier case the torn piece of ani
in mlsemtilunar cartilage caused splitting, of the

ar-tticuilar, cartilage covering the initer-nal ttiberosity of the
tibia.
As I have before indicated, we hiave to depend u-pon thle

lpatient's story of the accident and the subsequient attacks
of joint pain to gulide us to a correct concluision that a
semiiiialuna cartilage hias been torni. The original aci(cidet
mtay hiave occurred years p)reviously, and we are ofteni
told thiat, since this took place, attacks of pain in thte joint

Fig. 6. Fig. 7.--c, Tear in ari
cauised by a vedunctila,
initeriial seimil"uiar cart
anterior portion.

liave occurred oni miore or- less, slight provocationi, suchl, for
inistance, as wvalking oni uncven girounid, slipping on a
gareasy pavement, risinig fromi thle squattinge positioln, etc.
Seeing that the condcition is imost fr-equiently met withi in
miiiers, it will peirhaps be advisable if I indicate hiow the
accident ofteni occuris in the course of their occuipation.
man in a squiattingpyIosition is castinga coals friom one sidle

into a tub; the body swinginig round too far cauLses the
kniee to be forcibly twisted inlwards or outwvards. Again,
whiile hewing" in the squattinig position the same tlhing
miay occuir; or, again, whjile walk(ing, in the stooping
pmos-ition with the knees flexed hie may -et hiis foot fixed
in a hole, the correspiondling kinee becom-iing twvistcd and
the cartilage torn.

Football players are, niext to coal-miiners, the miost
frequent sufferers from torn semiflunar car-ti-lage, anid
the accident is broughit about, very ofteni, in the actionl
of swverving or dodging. Here, one feot being firmily fixed
ini the ground, in consequlence no doubt of time longa studls
in the player's boot, and the body miomientum-i goingc on,,tle
knieeon thiesame side becomnes violenitly twisted. Again,
hinsome cases, where tIheball is abouit to be kiceked, say
-with the righit foot. buit instead is miisscd or miskick(cd, the
left foot beinlg fix-ed in the grounid and the bodly mnomecntum
sw,inging r-oundi, the sam'le knee m-iay become twisted aind
thie car-tilagye tot-n. I would here mientioni that I hiave
nlever kinowni the accident result in conisequence of a dlirect
blow\.
h-ow-ever the accidlent hiappenls, tIme first s-ymptomn is

very severe pain. -whidh is-, ofteni pr-imarily felt over the
whiole. joinit. La-ter- it- becomaes, localized to a point at thie
ininer or outer side, according as the innier or ouiter
cartilage is injured, and( mtay he so excruiciating- as to
cause faintnests and vomithing. Simnultanieouisly, a clicki
or a snap is,felt in the same situation, and, as a ruile, the
pcatient falls to thie aTrouind. In the miajority of cases, the
joint is incapable of fuill extension, anid feels absolutely
hielpless. Onie is, fr-equiently told that it is only after thie
joint hias beeni flexedI and( extended sever-al timies, probably
by a fellow -wet-lemr, that the miovemient of fuill extension
is restored. 'hNN'ii thiis take- l)lace, tIme pain is very muchl
lessened. anid, in many cas,es,. the platient is then able to
hiobble hiomie. In a few\ homms mnarked SWelling Of theO
joint occurs, the resuilt of ellusion inito it, and thiis, in con-
sequience of treatmient, disappears in the course of two or
three weeks. In'certaini cases, thle iniability to extenid the
joint followvilig immoiiediately on the accident persists for,
may be, two or thin-ee weeks, or uintil the joint is openied
an(d the torni piece of cartilage. wlhiich has slipped betweeni
the joinit suirfaces, hias beeni removed. A miarked feature
of any ease is that for somie wveeks after the accident a
tender point remains at thie inner or ouiter side of time
patella ligFament, according- as tIme internial or exter-nalsenuiilunar cartilage has been inijuredl. Once thte accidenit

-ticular cartilage Fi1g. 8. -a-, hTealed transverse tear ;
cted piece, 1b, of 7-. pt-ul(lcuted piece torni from-i pus-
-tilage torni frontl teuicr p irt of earlilage.

has, occurred, it is pr-obable thlat suibsequient attacks of
joint pain anid disability wvill occur, anid these mnay result
froml' verly slight causes'. I hiave kniown suchl an attalck be
brouight oni by catchiing tIme toes in the bed clothies or
slipping on a banana skiin:; moi-eoveir, it miay occur at very
awkward times, as, for inistancee. %f-hile crossinig a road or-
street in whichl there is a la-rge amount of tra-ffic.

Whiereas after the prime ly accidlent pain and swelling,
ar-e veiny promIinenlt features, in subsequent attacks these-
oft'en becomie muchel less imarked. F1requiently anl attack
will consist of little miorec thjan experiencing. pain at time
inner side of the kniee. amid( a. click or snap in the samne
situiationi. The joinit is theni fotund to be locked in a miore
or less flexedl positioni. and i-eimainis so until, While tile
kniee is beinig moved, another- clicki or sniap is experiencedl.
and it is foundi thlat fuill extension is possible. These3
attacks oeccur miore or- less, fr-equently, and, whiere thley
have been ofteni ex-pemienced, -owNing, no dotubt, to incereasedi
tolerance-may be followedI by nio effuision in the articoala-
tion, but invar-iably oni examin-iation a tender spot will be
foutnd at the inner s:dc of the patella tenidoni.
Whien a clear history. suchi as- I h-ave dlesciribedl, 1is4

obtainiable, thiem-c will be nio dlitficulty in, comiing to tile
coneltisioni that a torni semihimnar- cattilage is the cauise (of
the sympt'oms. In s.,oni c (a!:s of loose bodly, howcxrer,
especially juist afte- ~time lirst attaLck of joiilt pamn, thetre
miay be somie dlifficuilty ini -outing to a cor-rect diagnlosis;
but in thiese, unless tlIme b)odv be of large size and wedgred
bctAveeni tile condyles andi thei patella, tIme lockingi is onily'
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momentary. Again, in almost every case of loose body
there comes a time wlhen it can be actually felt, and in
these circumstances no mistake can be made. Perhaps
the condition for which a torn semilunar cartilage is most
frequently mistaken is osteo-artlhritis. Patients suffering
f Loin this disease, after twisting a knee, may complain of
pain which 'was previously not noticed, or at least was not
a marked feature, and tile pain is often referred to tlle
ininer side of the joint, just in the position where it is
present in the case of a true tear of the semiluLnar cartilage.
Moreover, inability to extend the joilnt may be a prominent
feature, aud a tender point at tl-le inner side of tlle joint is
frequently denmonstrable. As a rule, lhowever, it is com-
paratively easv to distinguish between tlle two, if sufficient
care be taken. In the case of the osteo-artlhritis, the patient
is beyonad middle life, there is crepitation on moving the
joint, and tllerenmay be actuLal lipping of tlle artictularends
of the bones. Again, tlle other kneemay prcsent definite
evidences of tllc disease.

Treatnent.
WVith regar(d to the treatment of torn semilunar carti-

lage, the question arises as to whlether in a recentcase
lhealingmay take -place with appropriatemeasures. That
cicatrizationma.y and does take place is slhown in several
specimelns wllich Ihave removed, and in wllich sear tissue
hlas been' seen at either end ofthe split. In oie, wlhere
a complete transverse tearhadl occurred, completeIlealing
lhas acttually taken place. This last specimen I can slhow
you, and a curious feature about it is that in its posterior
part a second tear has taken place, tlle detaclhed portion
being rounded and somewhat discoid in slhape (see Fig. 8).
Complete hlealing, of course, can' only take place in a
recent case if thje edges of the tear are kept in accurate
apposition over a long period; and, inasmuch as it is
imipossible to be certain that apposition in a given patient
lhas beensetured, a good result will be problematical and
impossible to foretell. However, if your patient be in easy

circumstances it is certainly worth wllile, after getting rid
of'tlhe effutsion, to tlloroughly immiobilize the articulation
in a plaster-of-I'aris splint, extendling from the toes to the
upper part of thetlighl. Aftertllislhas been in position
for twolmloitlhs it may beremovedand cautious movements
comiimenced.
In the ase of patients whlo donot need to earn their

livinig bylhardm-lantual work, and whlo are content to give
upstel strenuous games as football,lhoclkey aind cricket, or
wvho ar-c unwvilling touindergo operative miieasures, treat-
ment suchl asI lhavejtist recomlimended is also in(licated.

AWhiere a tearlhas resulted sometimiie previously threre will
probably lhave been miiore or less numerous attaclks of
joint pain,aind wemnay safely assuime that in eaclh attack
tlle danmage to the torn cartilagelhas increased.tUnder
thesecircumstances I ai sure no good purpose is secured
by prolonged rest, and the best treatmenttllen in patients
wlhorefuse operation is, after getting rid of all swellilng
anid pain, to prevent rotatorymnovenients by wearing a

well-fittingkniee brace. Such a brace, to be effective, is
llce, ssarily somewhla'ccumbersome and clumisy, but withl
it, providing1he iScontent to give up violent formiis of
exercise, subsequent attacks miiay be comiipletely prevenited.
AWlieretlle patienit is engaged in manuLal labour, and a

perfectly sound joint is consequently necessary, operative
treatment must be recommended-of course, in the absence
of intercurrent disease. This treatment ought also to be
rccoimmended inthle case of a m-nan or woman whlo is
desirous of still taking part in open-air sports, suchl as
football, cricket, hockey, riding, etc. Again, where in-
ability to fully extend the knee persists, the same treat-
muent must be carried out.
Thle question now arises as to the time when oneshlould
operate. Personlally, I alw-ays wait a week or ten days
after an attack. I do this because by that time the
devitalizing effect of the injury shiall have passed off.-
Previous to and during operation, the most rigid antiseptic
precautionis are necessary, and, for my own part, I do not

- ise dry sterilization, but'rely nLstr on chm Ic methods.
If possible, I kceep theo patient in bed fo'r thirty-six hours
previously, and at the beginning of this period comm-lence
preparations. The whole of the skin of the leg and thigh
is shaved, thoroughly washed with spirit-soap andhoot
water, then with turpentine, and finally withl methylated
spirit. It is then thoroughly ruibbed over with swabs of

cotton-wool wrung out of 1 in 1,000 corrosive sublimate
solution, and.finally is covered with a compress wrung out
in the same solution, extending from the middle of tlhe
thiglh to the middle of the leg; this compress is covered
by mnackintosh anld secured by a bandage. Twenty-four
hours later tlle thiglh and leg are again washed witil tlhe
1 in 1,000 corrosive solution and a compress wrung out in
the same solution reapplied. When the patient is anaes-

thetized a tourniquet is applied round the thigh, and, after
tlle compress is removed, the operation area is thorouglhly
washed withi a solution of 1 in 20 carbolic acid; the knlee
is tllen thoroughly flexed and kept in tllis position by my
assistant, wllo stanids opposite to me.

I use a transverse incision, commencing, in the case of
the internal cartilage, at the inner border of the pateila
tendon and extending backwards for a distance of about
2 in. in the line of the articulation. I am firmly convinced
that this incision gives the best exposure, and, it the
internal lateral ligament be not cut across, the after-
stability of the joint is not interfered witlh. Some years
ago, in the practice of anotlier surgeon where this pre-
caution was not observed, a somewhat unstable joint
resulted, in whicll tllere was a certain amount of abnormal
lateral mobility.
On dividingthle sliin and subcutaneous tissnLe a stronig

aponeurosis is exposed, wlich is also divided in tlle lenagtl
of the incision; then tlle capsule and subjacent synovial
membrane is opened and tlle interior of the joint
exposed.

If the split or tear be situate in tlle anterior.part of the
semilunar cartilage it will be quickly recognized, par-
ticularly if the torn portioni be displaced towards thle
cen-tre of the joint. In a few cases, and even wlhere.the
terlhas been fairly extensive at the time, on the joinit
being opened the parts seem in tlleir normal conditioln,
and it is only on careful scrutiny tllat the line of tear is
discovered.-

WVhleretlhe damage is in the posterior part of the carti-
lage, in a large numtlber of cases it' will be iinpossible to
demonstrate it unti[ the anterior extremity of the-cartilage
is divided and strongly pulled upon, wllen the torn portion
will suddenlysnap forwar'ds frorn behind the condyle, anid
it will then be found tllat, until thlislhas again beenl
redticed into its nornmal position orlhas beenrernoved, thle
joint is incapable of being futlly extended. If this snap-
pina forwards be once witnessed, it will readily be
appreciated that at the time of the accident an audible
snap or click will occur, and it will also explain tlle suib-
sequent signis and symptomnis. Ontlhree occasions atlea.'t
I havelhad to open the joint a secoind time, whlere a pos-
terior split existed and a(l been overlooked at the previous
operation. Iftlle anterior extremnity of the cartilagehlad
been dividedand strongly pulled upon, this mishap would
notlhave occuLrred. Personally I aim at remnovinigtlle
enltire cartilage, and intlle largem ajority of casesthis is
quite an easy procedure. After the cartilage is remnoved
the capsule andsynovial membrane are sutured in onie
layer withtllin catgut; the incision in the aponeurosis is
similarly dealt witlh, and tlle edges of the skin are brouhlit
together withla subeuticular suture, An antiseptic dress-
ing, consisting of gauze wrung out of a solution of corrosive
sublimate ininetlhylated spirit (1 in 1,000) isthen applied,
and over this atlhicklayer of wood-vool wadding, botlh
beingkept in place by a dom ette bandage. I use no splint
intlhe after-treatment,and encourage the patient tom ove

his knee, as far as the dressing will allowhlim, as soon and
as freelv aslhe can. During the operation neitlhermy
assistant's norluy own fingers come in contact withtlhe
wound, all manipulations being carried out with instru-
ments, and, needless to say, india-rubber gloves are worn
by operator, assistant, and nurse.

Afterthle operation, for the first two nights, a rise in

temperature, tothle extent of 10 or even 20, need cause nio
alarm, and duringthle sam e period severe pain may bo
experienced, sufficiently bad to necessitate one or two
hypodermic injections of morphine. Beyond this the con-
valescence of the patient is quite straighitforward, and at
the end of a week the dressing is taken down, and the
subeuticular suture is removed. There is no difficolty
with after-stiffness, and even at-the end of ten days the
majority of the patients are able to fully flex the knee and
to commence to walk about without any support.
The operation is a very successful one, and it is
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extremely rare for patients to be otlherwise than completely
relieved by it.
In several cases I h-ave remuoved both initernial semiluniar

cartilages witlh an inlterval varying fromii six weelks to five
and a half years between the twi-o operationis. In one case
both internal cartilages were remove(d at the same opera-
tion ; in a further case botlh cartilages, in the saeie
knee, were removed at tlle same operatioln, and in tllree
cases botlh cartilages in one lknee were removed in two
operations witlh an interval varying from-l eiglht miiontlhs to
three years between tlle two operations. All tllese
patients did well.

In conclusion. I would state tllat for a long timue
the quiestion of injuries to the semnilulnar cartilages has
not received the recognition it deserved, and it is only
in the past few years that these inijuries have commelnced
to be really uniderstood. This inijury, wlhich is so common
in such an importalnt industry as coal-miiinilna, wlhicl
undoubtedly causes a larce amioulnt of unemploym-lenlt, and,
therefore, results in the loss of a great amounlt of money,
surely should lhave commiianlded miiore attenltioni.

IT.-ALBERT J. WVALTON, B.Sc., M.S., F.R.C.S.,
Assistant Surgeon, Dreadnoni glit Hospital, Greenwi ch.

IN a previous comnilli-ailicationl I I attelmpted to slhowv that
injuries of the semilunar cartilages were broulght about
by a condition of hyperextelnsioni of the knee, and not,
as is usually taught, by a rotatory mnovemnent whilo the
knee is in a position of semiiiflexion. The proof of this
argument was based upon the study of the anatomy anld
the miovements of tlle joint.
Time will not permit ruie to-day to eniter as fuilly inito

this aspect as I should have desired, anid therefore I mllust
refer to this previous paper for a ftull account of these
points. I shall, however, againi conlsider the condition
from two aspects. First, the anatomical; ancd, secondly,
the clinical.

A uiato))?y.
Examination of thle dissected linee-joiilt shlows that

during extension botlh lateral ligaments, the posterior
ligamilenit, and the two
cracial ligamenlts are
tighltenied. Of thlese
latter it is usually
tauolgt that the pos-
terior is loose during
extenision; thlii i s,
hlowever, i o t t Ii e
case. Its upper ex-
tremity is attaclhed
bellind t h e mean

4l centre of rotation of
the articular sutrface
of tlle femur, as is
well slhown in th3
'diagramn (Fig. 1), and
mlust, tlherefore, be
tightened during ex-
tenision. In otlher
iwords, during exten-
sion the tibia will
approxinmate to the

a| r Z ~~femrnr
At the termiination

of the moveiiient of
extension, thle tibia
wvill rotate outtwardly
on the femiiur. Trhlis
is due to the pull of
the two crucial liga-

Fig. l.-Attachment of posterior criuciaI m
ligament to outer surface of initernal , ich, being
condyle, attaclied to the in-

ternal and external
condyles of the fenmuir respectively, will act as a "couple "
as represented in the fiague (Fig. 2). That this is so
i. well shown by tlle dissected joint wlhieh I present. It
is in no way dependent Upon tlle slhape of tlle articular
suiface.
This screw action is simply a continuation of and part

of the movement of extension.
The internal semiiiltunar cartilage is loosely attaclied

anteriorly. Laterally it is firmly attaclhed to the internal

lateral ligament, anld beliiid this it is protected by tlle
semimembranosus muscle.
On sectioni it is " wedae --slaped, tlle wledge fitting

between the articular sturface of tlle two bones. It is a
very elastic substance, its two elnds tendina to approxi-
mate; this beincg well shown in a freslhly removed cartilage.

Post-cruicial liaament.

,£
;d
K)

Anterior crucial ligamcnt.

Fig. 2.-Action of the cruieial ligamients in causing internal.
rotationi of the fellitur at the cued of extensioni.

There is tlherefore alNays a tenidencv for the ends to pass
into the interior of the joint, and since the anterior end is
markedly the thinner of tlle two, tllis tendency is also
more definite anteriorly. On extension of the joinlt.
tlherefore, the tibia and tlle femur will be -forcibly puilled
tog,ether. This force, owing to the screw action, will be
almost wlholly exerted on tlle inner side and anteriorly.
The following conditions may then take place:

1. The anterior en-d of tlle cartilage, lhaving passed some-
what into tlle interior of the joint by its own elasticity,
muay be caughlt during a sud(ldel miioveinent of extension
between the approximnatiln bones andl forcibly crtuslhed,
fract.re of the cartilage tlhus taling place (Fig. 3).
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Fig. 3.-Cartilage crushedl hb- ressure between femuir an(d tibia.

2. The wedge-shaped cartilage mlay be forcibly squeezed
out from between the bones and torn fromii its attachments.
This will either take place anteriorly or at tlle juinction of
the fixed and movable parts-that is, just in front of the
internal lateral ligamiient (Fig. 4).
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Fig. 4.-Separation of alnterior attaclhluents of cartilage by
forcible extensioni.

3. It mayvhave passed sufficiently far into the joint to
be cauglht on the outer side of the internal condyle of the
femnur. On extension it will then be puslhed into the
intercondylar space (see Fig. 5).
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4. After its attaclunent lhas beeni tornl by the first miove-
ii.:ct of extension of tlle knee, it may, on flexion of tlle

- ~ , -

v

Fig. 5.-Po-,ition of separatel cartilage on fell extenision. SezOnld
stel).

joilnt, pass between the tw-o bones alnld be crushed oni thle
-second miiovement of extension, a secon(lary fracture of
the cartilage tlhereby arising (FigJ. 6).

rig. 6. -Separlated anterior endl of cartilage lying betivee1i feinur
ancl tibia on fulll flex;ionl.

lt wsill be readlily notecl tllat wlien tlle cartilage is tlltis
c-tis;lied it prevents approxiniatioii of tlle tw^o bonles.giving
iise to -%Nliat is clinically recognizedl as locking of the
j oiiit.

All tllese couditions, wsliicli are idelitical w itli tllose
found clinically, canl be easily reprodiiced inl aiiatoliiical
sspeciiiiens, but. thlere is no evidence from sLICli ailatolliiCa
s;pecimielns tllat any lesion of tlle cartilage cali occur lYwhile
tlle jOillt iS in a po.sition of flexion or semniflexion.
As lias alreadly been showPn, the pressure betweenl tlle

two bones is, owing to thlescrews action, most iiiarked on
tlle inner sidle. Inl fact, lesions of tlle- e-Kternlal cartilage
cannlot reaclily be caused.

Cliitical Asj)ects.
It lias becii sliown beyonld quiestionl tlsat lesions of tlle

iiiternal cartilaue are mtLich iiiore coiumonl tliali tllose of
tlle external.I
In the series of cases I liave alreadly reported from tlle

Londoii Hospital, 73 out of 77 were inlternal. Since then
I liave operated on a fLrtlier 8 cases, in all 'of whlicli thle
internal cartilage w^as alone affected.

It is also e(jually agreed tllat tlle anterior part of tlle
cartilaa,e is iiiucli m-ore coiiin-lonly affected tllan tlle
p)osterior part. Inl the above series of cases the site
wXas noted in 76. Tlle anterior ende of tlle cartilagew+as
alone affected inl 70 cases.

It was previotisly thlouglht tllat eithler separation or
tra.nsverse fracture w as the com-mon lesion. JRutilerford
Morisonl sbo+-wed, liowvevel-, tllat a longituclinal fracture
was iiiticlilimore frequient as a priiiiary lesioii, altliougli
siicli a COnllition i.s liable to be ovTerlookedl, unless carefully
looliedl for.

Tllle more receiit cas;es of t]lis serie.s liave ftilly boriie
otit tllis contention-7 of tlle 8 recent cases inelitiolied
above shlo ;s ing tllis chlang(e.

lUore rarely transver,se fracttirc or seI)arationl of tlle
aiiterior extrel-Dity takes place. In 5 cases tlle cartilage
reiyi-ained attacliedl at its extreinities, bult w^as sep)arated at

itscicumfeellce

'l'lle~~~~~~~~~~~~naueoSli eil szall coltdfli n
C)leehttl atlv Jse ufcetyfxilotl

illteriol~~~~~~ ~~~~~~~ofteSittec.lltb leae ftexeg

ofg 6.-. Seaaenteriorlend-lof cartiemlagdlyinlg be;tweeinfmu

Tlle clinical condition therefore aarees absoltutely with
that whicll can be artificially produce"d.

All investigators, lhowvever, are agreed as to tlle lesion
being caused witlh tlle knee in a position of seimiflexion.
I lhave slhown tllat in cases met witli in a general surgical
practice the hiistory, if carefully inquired into, will show
that the knee was really liyperextended at tlle timne of the
accident,but owing to the sudden pain the joint is imumedi-
ately flexed, the patient falls, tlle cartilage passes into the
joint, the knee is locked, and tlle pationt on attempting to
rise finds that the knee is fixed in the flexed or semiflexed
position, lhence giving rise to the belief that tlle accident
took place when the joint was so flexed.
In the majority of the cases I lhave previously reported

such a hiistorv of extension was clear, and in the furtlher
8 cases it was also beyond question.
At the time of nly last report my viewvs were severely

criticized in as far as they applied to miners. I have no
experience with this class of patielnt, but Mr. Finchl lhas
since slhown very clearly that the samiie factor of hlyper-
extension is true for them also. I slhall therefore leave
1him to deal witlh tllis aspect of the question and to
overcome the only definite objection to iny views.
As regards tlhe other types of cases, 30 were caused

at football. Of these, 3 kicked at tlle ball and mnissed it;
4 were passingf the ball from the wing to tlle centre, or
vice versa, the ball being hiit by the inner side of the footwhilst the leg was extended.
In 21 the foot was everted during runining, the front

part of the foot of necessity coming into contact witlh the
ground whlilst tlle leg was extended. In the remaining
2 a second player fell across the patient's outstretchled leg.
In a furtlher 22 cases the patient was walking or running

over rotuglh grotnd. Here, as in the larger group of foot-
ballers, careful questioning elicited the fact that the foot
was everted as it first came on to thel glround, and that at
this stage the knee was completely extnclded.
A careful consideration of tlhe mneclhanismi of these

movements, will slhow that this inust indeed be the case.
In 11 tlle patient fell from a lieiglht; in 3 lhe was stepping

from the train to the platforni, the position of extension
being again clear.
The lesion is not uncommuon amiong boxers anid wrestlers,

but in this series there were only 3 suchi cases; 2 were
boxers, and botlh gave a clear hlistory of rotating to the
right and drawing the body backwards to avoid a blow,
whilst the left leg was extended and in advance, the screw
action of lhyperextension on the left leg, which was the one
affected, being self-evident.
In 4 cases the condition arose wvliilst julmping; lhere the

forcible extension at tlle moment of the take-off is
evident.
Of tlle 3 furtlher cases, 1 occurred wlhile tlhrowing a ball;

one while the patient was rising from the stooping posi-
tion; and the third from being tlhro'wn out of a bunL
whlilst the foot was caught, the leg being hyperextended,
and the femur rotated inwai-dly on the tibia. In theremaining, 8 cases no history of 'the accident- was given in
the notes.

It is important to note tllat nearly every case that I
have examined nmyself gave at first a history of having
twisted the knee while it was semiflexed, but when an
exact description of the accident was -asked fr-; not only
was hyperextension at the moment of the injury made
clear, but the patient corrected hinisef and stated that
the leg was either straight or being forcibly straightened
when tlle accident occurred.
Such a hlistory is in my experience constant and clefinite,althoughl every care is talken not to put leading quiestions,

and as far as possible not to suggest to the patient wlhat
answer is required.

I venture to tllink, tlherefore, that our views as to the
causation of this lesion must uindergro revision, and all tlle
evidence at our commnand, botlh anatomnical and surgical, is
in favotur of it b3inog cauised by lhyperextension witlh its
termiinal mllovemuent of external rotation of tlle tibia.

REFETRF.NCE.
I Proc. R.3y. Soc. Medl., November, 1912.

DISCUSSION.
MrT. RI. I-I. ANTGLIN WNHITELOCI;E (Ox;ford) thlanked Mr.

Mlartin for hlis thlorough1 and comlplete survey-of the, sulbject.
He w^as in so muchl agreement w^ithl hlim as to thle etiology
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and in a measuire with hlis treatmiient, that he would but refer
to a few of the po-ntt to which Mr. Martin had not referred
specially. As regards anatomy, he believed that the in-
tegrity or otherwise of the internal lateral and crucial
ligaments was the important one in the etiology of most of
these ailments. Wlhen eitlher or all of these ligaments
were torn, tlle joint becalmle weakenied and liable to injury
as increased externial rotation was permitted. Sprains
should lnever be regarded as simlple wlhere there was much
effusion, especially if this followed immediately, the
effusion in these cases beinig of blood and indicative of
considerable amount of tearing of ligaments or periosteum,
or even detachlment of bonie. One should never be
satisfied in suclh a condition until fracture had been
excluded by a radioaraplh. Simple sprain was treated
by elastic pressure, ancl rupture of ligam-ents by
open operation anad suture. As regards haemoplbilia,
lhe mhentioned a case where, in miiistake, lhe opened a knee
to remove a torn cartilage, and fouind the patient a haemo-
plhilic. For days lie bled, and the only means whiclh
succeeded eventually in stopping the bleeding was by
using horse serum by injection; two injections w.,ere
enouglh. One form of loose body that lhe would specially
like to call attention to was the variety -which was uisually
single, and often described in textbooks as concavo-convex
in slhape. Th-ese were tlle result of separation of a portion
of ain articular cartilage, somnetimies the resuilt of strain, at
otlhers froimi a direct blow. These loose bodies continued to
grow for years, although completely detached and floating
in the cavity, and shouild be always removed. He possessed
a specimen of whiclh lhe lhad a history of increase in size
for over twenty years. He believed in the case of damage
to semilunar cartilages that tlle inijury occurred wlhen the
joint was in slighlt flexioln witlh outward rotationi, and not
in extensioln, as exomplified by its frequent occutrrence in
football players and minelrs. His experience was with
atlhletes mainly, andcl he believed that in them the injuiry
was mlainly and primialily a transverse fracture, becoming
later a longitudinal onle, and niot longitudinal splitting, as
is mainly fotund in qItiarrymen and iiiners. Partial
avulsion of the tuberlec of tlle tibia was comminon in athletic
boys from 14 to 16. The patlhology was, in addition to the
bony separation, a tearing of the periosteuLm in the neigh-
bourlhood, and a lhaemorrhage into the infrapatellar
buLrsa. The injury resulted alwavs in cure in froim two to
three years, thioughai witlh permanent thickening of the
ttuberele, but complete restoration of function. Ani opera-
tion miglht be performed to dleal witlh the condition if the
friends should so desire, but it was, however, never
necessary.

Mr. E. IV. IEY GROVES (Bristol) expressed the opinion
that nieithler flexion nor extension was the real anatomnical
position, bult that it was violenit rotation -which tore tlle
cartilage. It was as difficult to m--alke an accturate diagnosis
of internal derangement of the knee-joinit as of internal
der'angement of the abdomleii. They settled tlle difficulty
by opening tlle abdomen,f and in the same way they
inust decide that tlle best way to settle their difficulties
of the knee-joint was to open the joint. Better results
would be obtained by free radical exposuire of the joint by
a transverse incision carried througlh the patella.

Dr. T. KENNEDY DALZIELL (Glasgow) pointed out that in
addition to the inijuries described by Mr. Martin they
occasionally found a condition wlhiclh miiiglht be described
as pulverization of cartilage. Direct violence through
the one bone acting on the otlher forced the cartilage from
the bone. Such fragments probably accounted for soine of
the fine foreign bodies wlhich miglht be found in the joint.
These denuded areas of bone hlealed, and an irregular scar
would mark tlle site.

Mr. ERNEST FINCH (Slheffield) said: Early this year I
ilnvestigated 102 cases of internal derangement of the
knee-joint treated at the Royal Infirmiary, Slheffield, in the
five years 1907-11. I was only able to exalmine 60 of these
cases, so any figures I m--ay quote will be confined to these,
which I have personally examiiined. Thle investigation
was undertaken in order to ascertain (1) the wage-earning
capacity after operation, (2) the lengtlh of time off work
before and after operatioln, and (3) the type of accident
whiclh caused the inijury conmplained of. A clear concep-

tion of the aniatomiiy of the kniiee-joint is essential for
diagnosis and treatment. Especially would I lay stress on
the external rotation of the tibia at the comipletion of
extension, also the relation of the initernal semilunar
cartilage to the internal lateral ligament of tlho joint.
The internal lateral, the anterior cruicial, and post-crucial
liaaments are all tense at the completioni of extension.
The symptoms are those usually described in the text-
books. Thle history of the patient is often the main
means of dliagnosis. There is one sian on wlhiclh I
would lay stress, and that is the preselice of a spot of
exquisite tenderness, on tlle aniterior and inner aspect of
the joint over the anterior horni of the internal cartilage,
wlhen this is the cartilage injured. This sign can be
elicited oftein months after the accident. In reaard to
diagnosis there are three important coniditions to differen-
tiate; (1) Synovial fringes; (2) osteo-artlhritis; (3) early
chronic inifective arthritis. In regard to treatment, if secn
immeidiately, reduce, cold application, rest, andt retentive
apparatus; if seen after the patienit has had the fuLrther
trouble of recurrence, tlhen opelate. Thle two points of
importance are: (1) Asepsis; (2) remiiove the whlole
cartilage; lno resectioni, nlo stitching in positioil should be
done. After trcatment I advocate: (1) No drainag,e to tlho
joint; (2) movement after seven days, active bv the
patient at first, passive movemient at the end of fouirteen
days if the -wound is quite lhealed; (3) no retentive
ap)paratus to be allowed whatever; (4) discharge froi
lhospital thlree weeks after operation, anid start woi-k
six weeks after operation. Of the cases examiined by
ilmyself after operation, 60 in ntumber, the folloWing are
the chlief points. Sex: 59 miiales anid 1 female. Age:
youngaest 11 years of age, operated upon at 24 years;
1 case also received the injury at 12 years, aind
was operated on at 29. Both injured at football, and
botlh lhave played since the operation. OccitpaUc7on.-
Miners injutred during, occupationl 25 in numilber. History.
-Position of the joiit Suiddeni extension from a positiol'
of partial flexioni in 34 cases, flexionl in 11 cases, uncertaini
in 14 cases. I asked every patient to get into the positioii
hie occupied at the timne of the accident, anld I satisfied
myself that sudden extension from a position of partial
flexion accounted for the mlajority of the *' uncertain"
cases. T lle football injuries were definiite anid were 5 in
numiber. Foutr were in the act of kiicling -wlen lknocked
over, and on reaclhing the grounid the joint was fixed. The
otlher patient was running wlhen lie w%as tripped, and the
joint was fixed almost imminiiediately. That the suddenly
extended position causes accidient lhas receintly beeln borne
out by a m-ledical colleague whlile keeping goal at football.
t'imle in1 Hoslpital.-Avrcrage of 60 cases is 22 days,

shortest tirmie 12 days, lon1gest time 37 dlay.s. Back> to
Work.-The average of 60 cases is 7 +xeeks after opera-
tion, the slhortest timlle wvas 16 days. Five cases have niot
returned to work. Since these cases were seen onie of
them wlho had not worked for six years, lhavinig injLtred
himnself in 1907, when the cartilage was stitched. has n0owV
gone bacli to work, the cartilage lhavinig been remloved in
April of tljis year. The reason lie gave for iniability to
w%ork during the past six years was tllat the joint was
often locked. In one otlher case there was miarklied
ankylosis. In the otlher tlhree cases I could find no cau-se
for non-retturn to work. A few of thle otlher notewortlhy
cases are:

J. B.-Left internial cartilage removed 1936; righlt internal
cartilage removed 1909. Both inijured at football. He still
plays football.
W.P.-Botl internal aild exterial cartilage remov-ed. He is

now working.
B. C.-Iinjured twenty-fiv-e vears ago; then- operated upon

with bad result. Re-operated, 1909. iage-earninig capacity
now the same.
The cartilaae was stitclhed in tliree cases, one witlh good
result. Two still have lockincg. One of these since ope-
rated on, and now lhas a perfect result. Paticnts' Opinions:
Forty cases were pleased with the result; nine caseS fairly
successful; eleven cases not satisfied at all. Creakinig in
the joint I do not thiink of importance; many of the cases
who were back at their own work had it well muarked.
Only those cases who hadnlotl orke had wasting.

Mr. COTTERILL (Edinburglh) remllarkled that lie toolk
a special interest in the subject of derangemenit of the
knee-joint, as it was just foity years since lhe assisted the
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late Professor Annandale in all hiispioneeroperationsin lknee is firmly strapped and the patienlt allowed to go
this department of surgery. He disputed several points about as usual.
broualgt forward by previous speakers. (1) It had been
said tlhat the whole thickness of tlle cartilage was never Tile Presidenlt, Mr. THELWALL THO-IAS, preferred ani
turned in. Tllat liad llot been Mlr. Cotterill's experience, oblique incision, and did nlot think it niecessary to remove
and lhe lhad operated on imiany cases where the whole the wlhole of tlle semilunvr cartilage, and tlhought from
thichness of tlle anterior end of this cartilage had been his experience that tlle injury was caused during flexioll.
separated fromii its attachiment alld turned in. (2) He was
strongly of opinion that the best incision was a longi- Mr. A. AM. MARTIN, in replv, regretted that lhe lhad not
tudinal one, and when it -was necessary to examiiine the dealt witlh fracture of tile tibial spinie, as lhe liad tliouglht
wiuole joint this vertical incisioni could be produced, the tllat injury outside tlle scope of tile discussion. He
tubercle of tlle tibia chipped off, tlhe patella externally agreed as to the niecessity for an x-ray plhotograplh in
dislocated, alnd the joint widely exposed. Tlle tubercle inijuries of the linee-joint. On tile aniatomical poinit
w as replaced anid fixed in its old position by a nail. (3) It raised by Mr. Walton, he was perfectly convinced that
was very rarely necessary to excise the whlole cartilage. it was absolutely impossible for sucli ani injury to tale
It was sufficient to remove tlhe part projecting inito tlhe place in tlle extended position. MIiners worked entirely in
joint. (4) Thle lesion never took place in full extension suclh a posture that the knees must be flexed, ancd it was
(as stated by Mr. Walton), as tllen the cartilage was wllile in tllis position that the injury occurred. In foot-
ti(ghtly "splinted " betweeni tile bones. It occurred ball players the non-kicking leg w as tile ole affected. HeI
'in Pr-ocess of extension froni tlle flexed position, wlhen the tllouglit that tile presence of a point of tenderness insisted
tibia was externally rotated on the femlur, a grinding upon by some speakers was of no great moment; the same
action beilng tlhus brouglit abotut. (5) It was advisable to sign was present in osteo-artlhritis. After operation for
operate in certaini cases, as there was a tendency to osteo- torn semilunar cartilage the time spent in lhospital w.as nlo
arthritis; etc., being caused in chlronic cases. Forcible more tilan eialit to tenl days. No splint was enlployedl.
hlyperextension was of valtue as a miieans of certain idlenti- Active movement wras perullitted as soon as the patient
ficationi of any substance, displaced cartilage, loose felt inclined. Active miovement was milore reliable than
body, etc., lyiing in an ablnormiial position between the passive movement. He miiost cordiallv thanked tlle
joint surfaces. miiembers of the Section for their kind attention.

Mr. eICADA-3 ECCLES (London) said: The partial separa-
tion of the tiubeicle of the tibia in ani adolescenit is by no
means uncommon, and, as Mr. Wh1Iitelocke lias said, mav
lead to prolonged convalesenice. Ill solne cases this coni-
tinuiance of discomifort andl inability to carry out athiletics
is duie niot so miuch to tile tubercle but to an ossificatioln in
the patella tendon, easily silown by a skiagram. Tilis
foriimation of bone is in its nature similar to traumatic
in:yositis essificanis. Tile small mass of bone may be quite
separate fromii the tuberele, but its presence appears to
cau:se the persistecele of the butrsitis. I have operated
ulpon several of these cases by longitudinally splitting thie
patella ligamuent fibres, removing the mass of tonll and tile
inflamcd post-ligamental buisa.

Mr. CHAD IVOODWARI) (London) said: I entirely agree
with Mr. MKartin's remarkls abotut the undesirability of
using a general anaestlletic in thie ordinary cases of
solitary loose body in tlle knee-joint. Witlh tile aid of a
few cubic centiarams of a 1 per cent. solution of novocain
the body can be harpooned and tllen removed thlrougil a
tiny inicision. Patients after tilis little operatioll walk
about in eight or ten days. The term " Schlatter's
(Lisease " includes, in my opinion, several distinct patho-
logical entities. There is one variety which was well
described years ago by Sir James Paget. It is of the
nature of a chroniie tratulatic periostitis and osteitis
around tile tuiberele of the tibia and anterior aspect of
inner tuiberosity. In several suchI cases under my observa-
tion tlle patients were of wlhat one can only describe as
tlle loose-jointed type of person, and the ligamentum
patellae was unusually long. The disability may -persist
for years, but they all recover whlen complete ossification
takes place and tile tubercle becomes joined up to the
tibia. But many prefer a more speedy cure. They do
vell after operation. Most previous speakers have largely
confined tllemselves to discussing the cases requiring
operative interference. I should like to draw attention
to some points in tlle treatment of those cases of sprain
wllich form tile vast buLlk of all knee-joint cases and
which, if properly dealt with, seldom need operation.
Tile first indication is to empty tlle joint of fluid. In
slight cases this is readily accomplished in a few days by
laily rubbinig and the application of firm elastic pressure.
In severe cases the joint sliould most certainly in the first
place be emptied by aspiration. The most striking
featuLre in these cases, wlhell seen some weeks after the
injtury, is the extreme degree of muscular wasting,
frequently amounting to as much as an inch and a half
of difference in tlle miieasuremiients of the two thighs.
Tllis is clhiefly due to tlhe antiquated notion of the
necessity for rest in these cases. As soon as the fluid
hias been removed exercises should be systematically
undertaken together with massage. In a week or two che

ON TIIE TREATMENT OF COMPOUND AND
COMMINUTED FRACTURES.:

By ERNEST W. HEY GPROVEs, F.R.C.S.,
Bristol.

IT is ratlher remarkable tilat in the enthusiasm wlhichl lhas
been displayed during late years concerning tile operative
treatment of fractures there has been so little said or
done on the subject of coimipoulin or severely comminuted
cases.
The two chief protagonists of tlle operative treatmnent

of fractures-namiiely, Lane and Laimibotte-lay great
stress on the inadvisability of applying their metliods to
any case that is complicated by an open wound. And
these methlods are so difficult of exectution even in simple
cases that they become for tile average surgeon quite
impossible if tlley have to be applied to the union of
nmany small fragmnents. Now, it is a matter on wiicl
great difference of opinion still exists as to the advisa-
bility of operation upon cases of simple fracture. Great
autlhorities, suchl as Bardenlheuer and Lucas-Championniere,
consider that as good or better results can be obtained by
simple extension with massage and early miovements, but
all are agreed that the compouncl fracture with much dis-
placement and the severely comminuted fracture gave bad
results by all methods of treatment; and yet these very
classes of case lhave been witliheld from the scope of the
usually described operative mnethods. For the last tlhree
years I have been trying to solve this problem, working on

experimental lines first, and tllen adapting my conclusions
to clinical work. First let lmle summarize the difficulties
thlat have to be overcome:

1. Mechanical Difficulty of Fixing Sm7all F-agmcnts.-
Supposing the shaft of tlle bone tobe broken into a number of
small fragments, it is very difficult by any system of plates
and screws to restore a firm continuity to the slhaft of the
bone. This is a difficultv when experimenting with a dry
bone outside the soft parts, but the difficulty is greatly
increased when the bone lhas to be attacked in situt. The
plates can only be applied to a little more than one lhalf
of the circumference and fragments furthest removed from
tile surface cannot be fixed. Then the number of plates
and screws necessary is so great that there is much danger
of shutting out the bone from its cilief blood supply from
the periosteuLmil.

2. The Difficulty of Operating ulpon a Septic Bone Area.
-Every one who lhas operated upon fractures insists on
the overwhelming importance of asepsis. It is only
courting disaster to operate upon a case in which the skin
is so abraded that it cannot be sterilized. And a bad

* The expenses of this research were defrayed by a grant from the
British Medical Akssociation; see SUPPLEMENT, p. 344.
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compound fractuLre in whiclh dirt is ground into the bone
is impossible for direct attack. I am not speaking of
trivial wounds wlicih hleal cleanlv within a few days, btit
of dirty lacerated 'wounds whichi lay open the fractured
area.

3. The Difficutltyl of Applying Non-oper-ative Mlethods
to the Cases under Consideration.-It is a miiatter of
common experience that a bad compound fracture is one
whlich is most difficult to treat witlh due regard to the
functional usefulness of thle limiib. I give one examiple
wllich illustrates the usual results, even when one is
keenly alert and applyinig all possible metlhods to obtain
a good result. A womnan was run over and su3tained a
conipound anld comminuted fracture of tlle lower end
of the tibia and fibula. Several larae fragments of
the tibia lhad to be remloved, as tlley were necrosed
and septic, then parts of the overlappinig fibula were
resected in order to miiake the two bones of the same
lengtlh. Next a slidina splint was devised by which an
extension of ten pooYmdAs vas maintained on the foot wllilst
the wound hlealed and the fracture united, and yet in spite
of this the excessive reaction wllich alvays takes place in
this type of fracture resulted in sucll contraction of tlhe
parts that tlle bone ends were firmly joined in a vicious
mlanner witllmuclh overlapping. The patient, seen a year
after the accident, cotuld walk witlh a stiff ankle, and she
was grateful that lher foot lhad been saved, but slhe is
crippled for life. Tlle main problem-l to be solved is how
to keep up suchl powerLful extension that overlapping of
fragments will be prevented, and how to do this in such a
way that during the prolonged period of bone healing the
joints and mulscles miiay be exercised and the wound
dIressed without disturbing tlle fixation of the bone. The
nail extension metlhod is undoubtedly the most powerful
means at our disposal for applying extension to a frac-
ttuiyed bone; I tlherefore soughlt to adapt tllis as a solution
of the problem.
Experimental Res i lts.-I made an apparatus consisting

of two bars wlhicll transfixed the bone transversely, and
whiclh were held in pl. ce by longitudinal bars at the sides
of the limb.

In these cases the bone had been divided bv a simliple
saw cut. The animals couLld runi about within a few days
of the operation, and at tlle end of a week or a fortniaht
they could do so with little or no limp. The union of the
bone was rapid, firrB, and accompanied by the minimnum of
callus formation. Not only do these specimens exlhibit
the most ideal metlhod of lhealing, but they show how this
transfixion apparatus nmay be left in place as long as ten
-weeks witlhout causing any irritation either of the bones or
of the soft parts.

Experi-Ments onZ Severely Comninuted Fracta es.-
Having obtained a series of successful results witlh
tllis apparatus in simlple fractures, I next applied it to
tlle severely commiinuted cases. The skiagrains handed
round show tlle degree of comminution produced (one
after twenty-eiglht days with tlle fragments and peri-
osteum in place, one after forty-two days witlh the
fragments removed, and one after thirty-five days with
tlle periosteum excluded). If all the fragments and peri-
osteuim be left in sihtu a rapid firm union occurs, witlh sonle
callusexcess. If tlle fragments be removed the unlioni is
very slow, as it only takes place by bone proliferation
from tlh ends of the main fragments. Now if tlle peri-
osteulis be excluded, union takes place, but rather slowly,
by reason of the bad vascular supply of the fragments.

Clinical Application.---I will only give two examples
of the application of tllis metkod in lhuman surgery. One
is from the leg of a man with comminuted fracture of
tibia and fibula. The skin was so contused over tlle seat
of fracture that direct operative exposure was inadvisable.
He wore the apparatus for four weeks; lie lhad good
functional result at the end of tllree montlhs, and there
was good union of the bone witlh no shortening.

Tllc otlher exanmple is from a sim-ilar case, and the
apparatus had the effect of replacing the comminuted
fragments in almost perfect anatomnical position.

Thle mnethod is not so readily adapted for the femiur and
lhumerus, because of the impossibility of transfixing the
proximal portion of these bones. I attempted at first to
overcome this difficulty by using an apparatus which
trainsfixed the lower end of the femur and took a bearing
above from a ring like tllat of a Thomas's knee splint.

Tlhis, hlowever, does not comec uip to m-ly ideal of meclhanica1
efficiency, and I feel suLre that a better apparatus is onc
like Lambotte's "fixateur," whichl transfixes the bones
from one side only. (Tlle aulthor then slhowed some cats
whiclh had been the suLbject of comminuited fractures
involving about a third of the shaft of the tibia. They
retained botlh the shape and function of the leg at
periods varying from ten days to four weelks after the
operation.)

PROSTATISM-THIE PATHOLOGICAL BASIS O1
THE OPERATIVE TREATMENT.

By HENRY WADE, 3I.D., F.R.C.S.Edin.,
Lecturer in Surgery, Suirgeons' hlall, Edinbuirgh; Assistant Surgeon,

Royal Infirulary, Edinburgh; Assistant Surgeon, Leith
Hospital, Leith.

TIIE favourite metlhod of operative treatment of prostatic
dysuria, as practised in this counitry andl tllroughout a
large part of the surgical world, is suprapubic prostatec-
tonmy according to Freyer's metlhod. This operation has
woon for itself a pre-emiiient position in the domain of
surgical practice, and by meains of it prompt and complete
relief lhave been frequently afforded for a most distressing
ailment that rapidly undermiiines the patient's health. The
great advance that has taken place in the treatment of
certain varieties of prostatic disease by Freyer's operation
can be gainsaid by no one, and in this paper I shall have
occasion to shiow hiow suitable it is for a certain type of
case. At the same time, it will be shown that there are
cases of prostatism for whliclh it is unsuitable, and I shall
particularly refer to its utility for tlle earlier manifestations
of tlle disease for whiclh it is exmeuted, anld consider tlhe
best means of treating such cases.

Altlhough it is the rule for a speedy and complete
recovery to take place after suprapubic prostatectomy,
the operation is undoubtedly associated with a high
moirtality, and sometimes is followed by disagreeable
complications, despite the brilliant results of a limited
number of surgeons. Reasons muay be advanced to account
for tllis state of affairs on clinical grounds, but an accurate
conception of them can only be obtained after the surgical
patlhology of the disease is studied in tlle light of the
operative treatment. It is the object, therefore, of this
paper to consider the question of the treatment ofprostatic
dysuria from tlle standpoint of its pathology and tlle
patlhological findings observed in the parts removed by
operation, in cases terminating fatally and in cases dying
naturally of the disease. Material of this nature lhas been
examlned from 134 cases.

Definition of P)rosttism.
The prostate gland is frequently the site of disease

wvhich produces local deformity of the organ, interferenlce
witlh the coinplete enmptying of the bladder, damage to
the genito-urinary tract above, and serious ill lhealtlh to
the patient. Tleclinical indicatiolns of these are designated
"prostatism."

Varieties of Disease Producing Prosta tism.
It is recognized that prostatism muay arise from a

variety of pathological lesions. The majority produce
hypertrophy of the gland; all are of tlle nature of chronic
prostatic disease and at one period are amlenable to direct
operative treatment. In 134 cases exanmiinied tllree out-
standing varieties of disease were present: (1) Prostatic
hlypertrophy or chrollic lobular prostatitis, 110 cases.
(2) Prostatic fibrosis or chronic interstitial prostatitis.
10 caces. (3) Prostatic carcinoma, 14 cases.

Prostatic HIypertrop1uhyor Chronic Lobular FrPostalitis.
The frequency of inicidence of this variety of disease as

tlle cause of prostatism is such as apparently to lead
occasionally to the belief that it is the only cause. Its
etiology has been the subject of muclh dispute. Tlhus.
Wilson and McGratb, in their recent article, enumerate
some thirteen different theories that have been advanced
to explain its origin. I do not propose to enuumerate tlhese,
but would suggest that the clhanges mnet with in this
disease are in their essential nature so closely identical
witlh those observed in anotlher accessory sexual glanid-
the female breast, when the site of multiple cystic disease

I
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or chlronic lobular mastitis tlhat their oriain probably
resides in factors tl]at are essentially identical. It appears
to me likely that prostatic hypertroplhy wvill be found to
owe its origin to some alteration in a normal internal
secretion.

I do niot consider the clhaniges found in prostatic Ilyper-
trophy, or as I would prefer to call it clhronic lobular prostat-
itis, to be indicative of a truly neolplastic process. In nmy
opinion tljere occurs a senile lhyperplasia, an aberrant
overgrowtlh of tissue, not the restlit of thc appearanice of
ani independent new growtlh, but possessing a proniouniced
liability to develop into the saimie aiid becomiie a carcinoma.
Tlle disease is virtually always associated witlh a great
increase in the size of the gland, but it is occasionally met
with in glands that are even smialler than normiial, but
clinically lave produced pronouniced indications of prostatic
(lysuria. Tandler and Zuckerkandl, as a result of their
investigations nmade on subjects d(ying naturally witl
prostatic hypertrophy, lhave slhown that prostatic hyper-
troplhy is always found involving the middle lobe. In
those cases that I have exanmined it is undoubtedly by far
and away most cominonily met witlh in tlhat situation, but
it is also clear that the lateral lobes are frequently also
involved. In one specimen the disease was confined to
the anterior lobe. This latter condition is, lhowever,
uiniquie (Fig. 1).

Fig. ,-MIedian sogittal section, )rostate, showing clronic lobular
l)rostatitis (prostatic hypertrophy) confined to anterior lobe.

Whlen the prostate gland, the site of chronic lobular
prostatitis, is sectioned and examrined, it is usual to
observe areas of glandular overgrowtll scattered irre-
gularly tlhrouglhiout its suibstance. These most usually
form splheroids of varying size, and are surrounded by a
ring of prostatic tissue that lhas been uninvolved in the
disease, and become comnpressed to form'i a coarse trabecula
tllrouglhout the gland. Tliis displacement and con-
densation results in tlle forml-ation around the periphery
of the diseased organ of a tllick layer of fibrous tissue,
non- striped muscle, and conmpressed and degenerative
glandular acini, which is known as tile false capsule. It
will be found that between the false capsule and the area
of disease tlle flattened-out glandular acini form a linie of
nattural cleavage that permits of the easy separation of the
diseased tissuie beneatlh from the false capsule surrounding
it. In a typical case these flattened acini form an
arrangement somewlhat like the perforationi around a
postage stamp, the perforation being, lhow^ever, longer and
the bridges much further apart. Very occasionally a
spheroidal area of hypelrtroplhy is seen where the stroma
is increased very mtclh in amount, and the gland tissue
very much reduced in quantity, so that a fibromyomatous
nodule is produced. These are, lhowever, not true neo-
plasms, and of all the cases where I have observed it in
only one did I fail to detect the presence of atrophied
gland tissue amidst the fibrous and muscular tissue, and
in this case circumstances did not permit of a comnplete
section of the entire gland. These fibroid areas are
probably tlle result of a former inflammatory process.

Wlhen tlle prostate glanld enlarges in chronic lobular
prostatitis, in ad(lition to producing for itself a false
capsule, it ustually lierniates itself thlroulgh the internal
vesical splhincter, and comiies to lie directly beneath the
tlhin mucous inelfibralic of tlle bladder floor. The disease
being confined to tlle middle and lateral lobes, tlle seminal
xesicles and ejaculatory duets are displaced into a region
of safety.

Thle class of case above described, of advanced cllronic
lobular prostatitis, is the ideal one for supraptubic pro-
statectolmiy. Glanidular lhypertLoplly lhas resulted in
clhaniges that render tlle operation possible and utsually
easy. It is important, however, to remember that cases
of tllis disease are lniet witlh tllat are nlot ideal for this
operation. These are: (1) Cases of clhronic lobular pro-
statitis witlhotut lhypertroplhy; (2) cases of lhypertrophy
witlhout intravesical lherniationl; anid (3) cases of incom-
plete false capsule formation.

Pi-osta tic F1librosis or Chroic Initerstitial Prostatilts.
Of the 134 cases I have examined, 10 suffered from pro.

static fibrosis or cllronic interstitial prostatitis. In this
disease the prostate gland is smaller than normal, and is
of a firm fibrous consistince. The intraglandular stroma
is increased in amount, tlle whlole organ being of a
sclerotic nature. Whlen'tlle iniddle lobe of thle prostate is
especially involved a fibrous sclerotic bar is produced
wllich miechanically leads to interference with the voiding
of urine fromii the bladder, and a severe degree of retention
may result (Fig. 2). Whlen sections of the gland, the site

Fig. 2.-Median sagittal section, pro.--tate: chlroniic interstitial
prostatitis, to show imieclianll rostatic bar.

of clhronic prostatitis, are examined, tlle appearance seen
is very comparable to tllose observed in a cirrhotic kidney
or liver. The glanclular tissuie is compressed and atro.
plhied by strands of fibrous tissuie ainidst which portions
of degenerated munscles are sittlatecl. Throughout the
stromla areas are present wlvere smiiall cells, mainly of the
lmphocyte type, are accumulated, sucll as are constantly
observed in processes of a similar niature elsewhere. From
the point of view of its morbidi asmatomy, therefore, the
prostate gland in wllicl chlonic interstitial prostatitis is
present differs in almost every respect from that in which
chronic lobtular prostatitis has occurred. It is perhaps its
misfortune that the only featutres it shares in common are
the clinical inidications of prostatism that are so closely
similar as to tempt certain surgeons to treat them by a
similar operative technique, witlh occasionally disastrous
consequences.

Carcinomta of the Pi-ostate.
Accordina to Young's most recent statistics completed

from cases in his own clinic, 1 case in 5 of prostatic
enlargement causing obstruLction in old men is due to
cancer. Ouit of the 134 cases investigated that form the'
basis of this communication, 14 slhowed carcinoma of the
prostate to be present, or approximately 1 in 10. Tllhe
clinical records of fully an eqtual number of cases of cancer
treated by palliative measures, the prostate not being
removed, exist, but as no miiaterial was available for
investigating the morbid anatomy, they are, of course, not
included; but they go to fLrther confirm the accuracy of
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Young's statement of the frequency of prostatic carcinoma.
In 10 of tlhe 14 cases prostatectomy was performed, aind in
6 of them chronic lobular prostatitis was also present; and
lhad obviously existed anitecedlent to the onset of cancer,
and probably predisposed to its development (Fig. 3).

Tlhree types of car-
cinoma were found:
(1) Scirrhous, (2) me-
dullary, (3) adeno-
carcinoima. They
were very comparable
to the types nmlet with
comlmonly in the
female breast an d
showed a similar de-
gree of malignancy,
the last, like the
adeno-carcinoma of
Halsted, being tl. e

.11 |1' least malignant.
Wilson anid McGrath
hlave lnoted hlow car-

Fig. 3.--Horizontal section, prostate; cinoma of the pro-
medullary carciinollma. st a t e is frequently

only revealed on
careful examination of the specimen after its remloval
l)y prostatectomy. In tlhe 10 specimens obtained by me
froin the operating tlleatre this proved to be the case.
They slhowed how fortunately at first it is the rule for
the mialignant diseise to com-nence in the centre of an
area of chronic lobular prostatitis, so that at first enuclea-
tion is rendered even muore easy. Complete celloidin
sections being made, 'they also showed lhow necessary it
is to obtain a complete section for examination before
a certain opinion can be expressed on the preseince or
absence of carcinoma. In one case this was especially
borne out. The patient underwenit prostatectomiy, a
"1 lobar " rem-ioval being carried out. Clinically carcinoma
ras not suspected, and the ease with which prostatectomy

wvas accomplishled, combined with the speedy and un-
eventful recovery of tlle patient, did not arouse the
suspicion that cancer was present. On examinino tlle
specimens, lhowever, it was found that one "lobe' was
the site of typical chronic lobular prostatitis, while tlle
otlher shiowed the same chlanage, but in addition there was
preseit in the centre of it a mass of carcinomatous new
growth. The presence of tllis was borne out clinically
eiglht inontlhs later, lvhen the disease recurred, and led to
the deatlh of the patient from cancer. Whlen carcinoma
of the prostate has progressed beyond this early stage
of. centrally situated disease eon of three results. may
follo v wlhen the operation of suprapubic prostatectomy by
blinid dissection is attempt6d. Either tlhe removal is
accomnplished with. difficulty, a -"t6tal" -prostatectomy
beiing achieved, or, this being impossible, fragments of-the
diseased gland are extracted witlh difficulty, dalnger, and
doubtful benefit to the patient, or the disease is fouind to
be w-idespread, involvingc the adjacent blood siniuses and
neighbouring glands, and consequently incapable 'of even
partial removal.

Duration of Life and(I Caiuse of Death in Untreated
Cases.

The frequency with which cllronic prostatic disease
producing prostatism occurs is difficult to estimate.
Richardson states that chronic prostatic enlargement has
been found in 34 per cent. of men over the age of 60, of
which number 15 per cent. suffered from symptoms.
Plondke has estimated that 33 per cent. of all men over
50 years of age suffered from enlarged prostate, and that
10 per cent. of thlese require treatment. He also says
tlhat catlheter life results in a 100 per cent. mortality
withlin an average period of four years. In cases dying
natuLrally of prostatism, two forms of deatlh are observed.
In one a sudden renal infection brings the patient to a
surgeon, under whose care lhe rapidly expires, witlh or
without operative treatment, from acute consecutive sup-
pturative neplhritis. In these cases the organism has
usuially entered thle blood stream from a focus of infection
in the lower urinary tract and been determined to tlle
kidney, wlhose power of resistance to infection has been
weakened by prolonged backward pressure.

On the other hand, a slow renal destruction from per-
sistent backward pressure mnay bring the patient within
the care of the physiciani. The patient's loss of weigiht,
persistent sit kness, and failing heart naturallv lead to
attention being directed mainly to the state of h;is cardio-
vascular system. The prostate is occasionally unsus-
pected by his medical attendant as the primary cause of
his illness, and he dies, breakinga up in a manner that is
characteristic of so many imedical ailments. Sometimes
such a case comes under a surgeon's care at a stage just
prior to the final breaking up. At this period the appear-
ance of tlle patient is sonmetimes most deceptive. His
general healtlh is stated to be good. The amiiount of urea
present in tlle urine is diminished but to no excessive
degree. The ordinary tests of renal functional activity,
when emiiployed, indicate a certain degree of renal
insufficiency. The surgeon ml-ay operate and the patienit
dies, slowly sinking from lno obvious or apparent cause of
colmlplication, and at tlle post-mnoortemn examination tlle
ureters are frequently fouild to be dilated to an extrem-le
degree, and tlle renal pelves dilated to suclh an extent that
the parenehyyma is reduLced to a tllin rim on the surface of
two tlhin-walled multilocular sacs, wllich are all that
represents the kidneys.
During tlle p)ost-inortem ex, mannation of patiemlts wlho

have died of various diseases n t me medical wards of tIme
lhospital, there can frequenitly be observed, in male sub-
jects over the age of 50 years, indications of a mild degree
of chronic prostatic disease with associated damage to the
urinary tract above. It is virtually always found that Ino
complaint has been made of this by the patient. It is
usually unsuspected, and has virtually never receivedl
treatment. In these cases, however, the ureters and renal
pelves are dilated to a moderate extent, and there is
present a recent interstitial nephritis throughout botlh
kidneys, and the renal parenchyma shlows indications of
pressure atroplly througlh its substance. When the patho-
logy of these cases is viewed by one witlh a surgical mind,
it is impossible to avoid the conclusion that the renal
destruction as a result of the partial retention of urine
from the prostatic disease has contributed to a certain
extent to lowering the patient's power of resistance to
a general infection, orl has poisoned the heart muselo
by the retained products of metabolism, which should
be nornmally excreted by the healthy kidney. A most
noteworthy feature of the post-mnortem examination in all
the cases of prostatislmi examined by mc was the constant
presence of chronic interstitial nephritis. The explanationl
of this, in my opinioni, is that it is frequently due directly
to tlle backward pressture present in thlese cases. The
appearances seen suggested strongly that in those cases
where the renal change was of long standing anid had
obviously existed before tlle onset of the prostatic disorcler
it lhad become aggravated further by it.

Operative Tre atient.
The mortality associated with the operation of pro

statectomy is high. The mortality of 1,000 cases operated
on by Freyer is retuirned by him at 5.5 per cent. Tlhe
operation of perineal prostatectom-iy has been especially
practised in America bv Young. He reports that out of
450 cases of benign disease 17 died, a mortality of 3.77 per
cent. These results, from tlle point of view of successful:l
operations, appear to be the best in existence. It miust
not, hlowever, be assuimed tllat these figures approximiiate
even closely to those obtained in the wards of the general
hospitals in this country anid abroad.

Space will not permit of my quoting full statistics, buit it
can be confidently asserted that in tllese institutions the
mnortality from prostatectomy is approximately from 20 to
25 per cent. In this connexion Rovsing's remarlks, whN-hen
speaking of the results obtained by Freyer and Young, are
of especial interest. He says:
We must not let ourselves be led into believing that this is

the real mortality of the operation as regards the great nunmber
of surgeons; you will tin(l a far higher rate of mortality from
this operation in the wards of the large hospitals all time world
over. in my opinion, this is not due only to deficient techlni(ue
as compared with that of the specialist. Perhaps, least of all
so, but far more to the advanced stages of disease of the cases.
Thie true morta-lity -certaiinly cannot be estimate(lat less thai
10 to 20 per cent.
We have observed, when considering the pathology of

those cases thajt died from prostatic disease without
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receiving treatmucint. lhoNw pro4atatisin. if uintre'ated, rapidly
uinderminles tlhe patient's liealtlh and(1 powver of resistance,
to infectioln, so that lmlany- patients are really in a dying
condition whlen they comle iniider the care of a suirgeon.
Page has comnpiled fronti tle statistical returnrs of St.
Tlhomas's Hospital returlns that form a miost interestino
comiiparisoni in this cQnnex-iou. He has collected the
cases of prostatic (lisease that -were acdimiitted to lhos-
pital, anid tabulated these according to tlle variety of
treatimment they received. Time total nitiumber of cases
treated wN-as 132, and the imiortality ovcr all was 21.7 per
cent. Th-ose treated by catheterizatioi lhad a mortality
of 22.7 per cenit., those treated by siuprapuibic drainage
a mnortality of 20 per cenit., and th-lose by suiprapubic pro-
statectomny a mortality of 20.3 per cent. Thie valuie of
tlhese latter restults is wlherein they showv the extent to
which the patient's 1healtlh was broken (lown piior to ally
sullgical treatment, hiowever sinimple, being adopted for the
rclief of time disease.

Ca usc of DIea ith af/cr Prostote(to'l 1.
Froml tIme record.s of St. Ti'lonmas's Hlospital, Pacge lias

colnstruicted a statistical analysis of- the cause of death
ate1er sutprapubic prostatectonmly. For ouLr pressent purpose
it is sufficienlt to mnentionl tllat of the 15 fatal cases
exaniined by himn 10 died withlinl a w eck of operation, and
tllc majority of these fromii ani acuite local infection or froi
acuwIte suippurtative nephritis. Ani anal vsis of the 68
fatal cases that lhave occturr-ed in the lhospital to
AN-hiclh I amii attaclhed lhas giveln a very similar resuilt,
atnid lhas gonle to show that by far anld away the
commionest cause of death after supo'apubic prostatectonmy
is septic absorption, arising, out of time wotuid inflicted.
And secondlyv, it lhas slhowi-ni tlhe faet thlat tIme mlajority of
eases of prostatisni operated oni in the wards of a general
h0ospital are extremely ' bad( lives," fromii tLe actuiarial
standlpoinit, on accounIt of time pronounceldcc(l (legree of clhloniie
renal disease fromii Wlhich theY sLtiffel.

Local ies ills of /ProtSollem.?I
A considerable ali-iounit of (iisetission 1htas centred rmomind

the questions, A\ liat is remioved wlieni suprapubic pro-
statectoim is performied and Wlat remains o-f thle gland
atfter the operatioln is completed? W hen'l-'reycr's oper'atioIn
is L)prformiied for hypertrophlv or cliionic lobuilar prostatitis,
the tisstuc remi-ooved is found( to commie avav in one of foutr
(lifttrenit methods: (1) Total ' enuieleation alolng w\ith
the prostatic urethr-a. (2) 'ITtal " enueleation with coni-
seivation of the pirostatic uirethra. (3 Lobar enuticleation.
e.l) Nodtular (nucleation. 'Fime miiaini factor that determines
the manner in lwhich the (iisermsed tK-sme is reim-moved is
neither tme slkill inor tle dex-terity of time sugcon. btut the
n.tmui;e of thc disease present in thle gland.

1L 'ido{{(l E7nuleationw ilh liYostiii(.Ur[ 7ethra.
w-ilere a so caliedl "total" enutcleation is performed and

the prostatic uretlhra rem-ioved alon, witlh time mass of
diseased. tissue, it will be fotunid tlhat, altlhotuglh it conforms
in the miiain to thle size and struetture of thie enlarged
prostate felt before operation, forttuniately for tlhe patient
a true '"total" extractioni of the entire glanid is never
accomiiplisled(l. In ordler to realize exactly wh]lat hias been
accomplished, the inforniiatioii gainiedl in the operating
theatre slhould be contrasted witlh the mtiorbid aniatomly
coinnionly mnet witlh in cases of tiis (lisease tlhat 1have died
-without operation and coimpared witlh tIme featuires seeni in
complete sectionis miiade of time tissue renmoved anid of
sections miade of the prostatic bed alnd acljacent viscera in
eases that hnave terlminated fatally after the operation.

It is thie experience of every surgeon whlo lhas; performed
the operationi of suprapubie prostatectonmy oni several
occasiions to note the ease with wlichl the large
adenomuatous'" liypertropliecd prostate is frequiently

rem'ioved(l. 'TIhe 'khin miucousium.lembrane covering tIme Im.ass
projecting into the bladder is scratched through witlhout
dlifficulty. Thic line of cleavagte is easily found. The
finaer swecps readily routnid the mass; of tissue, wlich is
enueleated with celerity aiid in comfort, beina held for
ani instant only, when thle touigh miicous membrane of the
Iretllhra is beingi torln throuigh. The blce(eingir at thie tiuime
is in no wayariV and is sooninaturally controlle(l.
The cavity or prostatic bcd outi of -which the tissue lhas
been extracted colitracts at once to al size approxinmately

half of that of the structure it previously containied. TIme
prostatic bed is felt to possess a smootlh lining, and tlho
inner vesical spliincter can be made out as a mDuscular
ridge betweeni the bed below and the vesical cavity above.
Wlhen the iimorbid anatomy of suclh a case d^ying without
operationi is exayiined, it will be nioticedl how Nature wonl(d
here appear to hate designed the parts for the perfornl'
aniec of suipr-aputbic prostatectomnv. The main bullk of time
gland forns aim intravesical projection covered by a tlin
alnd atrophied muncouis meumibrane. Tlle internal vesical
sphinicter is dlilatedl and cruslhed inito a regioni of safe-ty,
and surrounlids the base of the intravesical miiass. Damage
to it is virttually imlossible. The line of cleavage between
the false capsule formed bv the en'idenscd. imniuvolve(d
prostatic tissute and tIle diseased lobes' is distinctly
definie(d by tlle flattenied amid atropliied glamid acini,
which forllm tIme ring of " postage stampij) " per-
fom-ationis that lhave already becen described ini
referring to time morbid anatomy of tle disease. Time
processx beiiig conifinecl to the middle anid lateral lobes,
time ejacuilatory duets and posterior lobe -are displaccd
into a region of safety, anid are separated froni time area
of lhypcrtroplly by the tliicl-walled false capsule. Tllis
latter iiiemimbraiue also serves as a th"Ikk protecting coat
to the large blood sinuses lyimii betweeni tme slicatlh amid
ti-Le capsumle. Time external vesical splhlincter is also safe
froni arny-possible souirce of daminage. AW1iCmi tIme tissue.
rem-noved in-suli a case is examiinled, it ill be nmoticed to
possess tme typical appearalices of prostatic lypcrtropliy
or clhrolic lobtular prostatitis alreadly described. Serial
sectionis never reveal tlie pr sence of the ejaculatory dltucts
wvitliin it or of striped mluscle fibres coating the specin-ill.
A fatal issuie miiay ceisue eveli in stuelh a case, lhowever,
and a fuLrtler opporttunity be affoclede of observimig wliat
time operation accomiiplislhed locally. In order to investigate,
this latter quiestioni I lhave stuLdiecl the pathology of eight
fatal c.ases folloWing prostatectomny. Tlie pelvic viscera
Ai erc hmardemned iin situ, amid tlhereafter complete belloidin
sectionis of the prostatic bed and adjacent viscera were
miiiade amid examiiined iumieroscopically. For outr presemit
pu?rpose onie typical case wvill be referrodc to.

Time case was that ot a mani wlmo suffere.- from tpical pmo-
static d&Nsuria from-n pirostatic hmypertrophiv. Time glaidmi wasl
extracted witlhouit diffictulty. He died, however. oii time tiftim
day froni pelxvic cehtiulitis, owing to imifection tlmroughl tlie space
of Psetziuis. Fig. 4 is a ve-tical miiediaii (sagittal) sectioIn tra-
vershimm tIme prostate and(l prostmmtic urethra, whiclm was remioved.

Fig. 4. F ig. 5.

Fig. 4.--Median sagittal section of prostate anid prostatic iuretimra
renmoved by th0e op-eration of sti paapubic prostateetomny foretlrommic
lobular pmrostatitis (prostatic hbpertropliy.

Fi,,. 5. Sectiomn of prostatic lied in fatal caseafter purostatectolmmy.
Medianm sa.gittal section of prostatic bed after " total -prostatec-
toimlm, showiung dilated internal vesical spmhimmc-ter, false capsule,
posterior lobe and exteroal vesical spliincter. The semimmal vesicles
are secii oni section between time bladder amid rectuim and tln-
ejaculatory duct caml be observed passing downawards and forwards
and traversing tle false capstile of the mprostatic bed and opening
into its lover limit. I3etween the ejiactlatoimy dltet ai(I theb reetimI
the comipressed tisstuc of time posterior lobe is secim.

Fi'i. 5, a siim-ilar sectiomi of the prostate bed left after removal.
Fig. 6 is a composite superimposed photographi with tIme gland(
replaced withimi time cavity fromnwlicih it was extracted by
operatioii. Owing to time coiitractioIn of the caN-ity of the pro-
static bed, the photograph of time prostate liad niaturally to be
reduced in size to permit of this. Whemi Fig. 5, showilig tIme
prostatic lbed, is exanminmed, it will be noticed th-at time streteliemi
internal vesical sphincter surroLundsIs the upper vesical enitrance
to tIme cavity. Time thick, smooth coverimig of time false capsulc
linifig time s 'ace is visible. M1icroscopic exanmination show-s
thius coat to conlsist of conidensed prostfa)ic tissuie. comisistimng
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mainily of muscle fibres and fibrous strands with compressed discussing tl
anidatrophied gland acini amidst the fibres. The ejacuilatory or chronic Idluct is clearly shown traversinig the posterior wall of the space
from the seminal vesicles above. Below and behind the ejaeu- change that
latory ducts the compreseed and atrophied posterior lobe is surrounding
seen lying between the false capsule anid space of Denonvillier. but took plh
The undamaged external vesical sphincter and recto-urethralis splieroids. I
miuscles are seen beneath the prostatic bed. Fig. 6, where the extracted in

Fig. 6.--Drawing of photograph obtained by the superimiipositioni Fig. 8.-Seclof Fig,s. 4 and 5 to show the situLation occupied by the enlarged tomy, showir
prostate prior to its entucleation by operation. the posterior

tissue is superimposed withlini the cavity from which it was
extracted, conveys in a mannermelore lucid than verbal descrip- observed tlla
tioni, the exact nature of the operation where a "total" enut- formed, and I
cleation of the prostate gland is accomplished by the operation lines of sepa]
of suprapubic prostatectomy. the individLa
Even in thle case above described, serial sections showed that in addii

thlat, at the margrini of the lateral lobes, nodules of diseased viscera of se
prostatic tissuie lhad rcemained belhind withiii the false of prostatect4
capsule. made of thi

therostatic (Fig. 8). Cei
2. Totail Eniicleation with ConlseCrationfof the }osfetlc plications wiUrethra b)y Suprapittbic Prostatecto?miy. , In only onieThe determiining factor in this operation is the consistence ejacuilatory dof the anterior commissure. Where there is situated in of the e,glht

front of the urethra a m-ass of tissue totuglh in consistence capsular spac
and virtually devoid of disease, the finger is deflected case where
naturally towards the urethra as it passes over the front fage of
of the gland and sweeps behind the urethra, conserving it were se
wholly or in part in consequence. Ini suich cases it will class seecas
usually be found that tlle lateral lobes are not widely fortheobstru
involved in the disease, which is muainly confinied to the from. Micru
mniddle lobe. Horizontal sections of specimens from suichl thremei htc
cases slhow a typical lhorseshoe contour. tissue and c

3. Lobar Enueleation. and in all ea
Tlhe nature of the false capsule formed by the disease is process. Iln

the determiiining factor in such cases. In those cases the smaller v
whlere the morbid process is more lobar tlhanl lobu-lar a wer1 alopre

Fig. 7.-Horizontal section of prostate and prostatic urethra.
Fromii a case dying withouit treatmuenit of chronic lobuilar pro-
statitis (prostatichypertrophy); showing disease involving both
the lateral lobes and producing a false cal)sule around them-l.
Note the situation of the largo blood vessels of the prostatic sinus
on tile ouiter surface of the false capsule.

thick false capsiule surrounLds the lobes anda their separate
enucleation is most easy and most likely to be accom-
plished. The appearance in sections of the tissue removed
is characteristic (Fig. 7).

4. Nodular EInulceat ion.
The niature of the false capsule is lhere again the deter-

minfing factor in Cxplaining tie ressult achieved. In
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course of the
certain anato
that this is
plishes. Th
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lie miorbid anatomy of prostatic hiyperirophly
obular prostatitis, it was pointed out that thio
led to the formation of the false capsule
thle gland was not confined to that region,
ace iu a similar mnanner between individual
In those cases where the tissue removed is
Uindividual nodules of varying size, it will be

'tion of prostatic lbed ini fatal case after rostatec-
ng thick false capsiile consistinig of prostatic tissue
after ' total " euticleation. The condelnsed tissuic of
lobe lies between the prostatic bed andl rectinn.

at the external false capsule is imi-perfectly
the finger is in consequence deflected into the
,ration that pass into the gland and separate
al spheroids. It lhas already been mentioned
.tion to the case already described, the pelvic
yen otlher cases that died after the operationi
lomy were hardened in situ, and serial sections
e prostatic bed and neighbouring viscera
rtain of these illu'strated some of the ComI
itlh wllich tlle operation m-ay be associated.
of the eiglht fatal cases examined were tlhe
nucts found to be seriously damaged. In five
the false capsule was torn, and the peni-

ce infiltrated with blood and infected. In one
a nodular removal was practised numnerous-
diseased prostatic tissue had been left, and
orojecting into the prostatic bed. In sulch a
it is not difficult to account for the liability

action to recur after the operation is recovered
scopical examination of the prostatic bed of
ies showed it to consist of muscle and fibrous
ompressed gland acini, as already described,
ases it was the site of an acute suppurative
all cases smeall septic thrombi were present in
vessels, and in two cases large septic thrombi
esent in the large veins of the prostatic sinus.
ion mnay now be considered wlhetlier a total
,r complete enucleation of the prostate gland
bmplished by blind finger dissection in tlle
- operation of suprapubic prostatectomiy. In
mical textbooks the student is led to believe
wlhat the surgeonl aims at and usually aecom-
Us, for example, the m-ost popular studenit
natoluv states:
y surrounlding the prostate, anid quite independenit
, is the fibrous capsule of the prostate. This
s in thickness, iii some cases baing extremely
forming a distiniet cortex. In associationi with
the removal of the prostate, Inow frequenltly per-
lmportant to niotice that the capsuile has but very
ion either with the venous plexus or with the
vic fascia. It is oni this account that the gland
ly shelled out from its surroundings.

yve only obtained one specimen of tllis niatuire.
nted to me by a graduate, and in addition to
3 prostate the seminal vesicles had beern re-
witlh portions of the vasa deferentia, w, iit
atacles to the specimen. When the specimieni
d it showed the gland to be the site of chLronic
rostatitis. I was informed tllat it was re-
he u-tmost difficulty. This was not surprising.
istory was obtainable.
lhowever, not rare where a partial extra.

oval has been carried out. In the operating
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tlheatre these are difficult cases, and when the specimen is
examined after removal portions of striped mnscle fibre
are found on its surface and a portion of one of the veins
of the prostatic sinus may be adherent.
From the lower apex of the gland a tongue of tissue

frequently projects, -which contains muscle fibres derived
from the externial vesical sphincter. These are usually
eitlher cases of diffLse chronic lobular prostatitis, where no

spheroids are formed, or combined lobular and interstitial
prostatitis, or cases of early carcinoma (Fig. 3). The case

from wllhich tihis last specimen was obtained terminated
fatally, and the post-mortem examination showed the false
capsule to have been torn and early secondary carcinoma
present in the lymphatics. I have not had the oppor-
tunity of examining post mortem a case of fibroid prostatitis
treated by prostatectolmly. If, in such a case, the prostate
is enucleated, it is easv to deduce what is likely to result
from wlhat lhas been already described as the morbid
anatomy of this disease.

Conservative Perineal Operation of Young.
In Young's operation the surgeon is afforded at the time

of operation a full view of the dissection he executes,
consequently the same dubiety as to the structures clivided
and rem-loved does not exist. The material examined by
mue was obtained from 10 cases, all of which were operated
on by myself. When the tissue removed was sectioned
and examined m-icroscopically it slowed the lobes to be
masses of tissue the site of chronic lobular prostatitis, and
demonstrated the fact that the lobes were the product of
no natural anatomical division of the gland, but resulted
from the separation of a common mass of diseased tissue
into tllree more or less artificial divisions.

The Choice of 0peration based on the Path-olbgy of the
Disease.

In discussing this question we are met at the outset by
the opinion already expressed when considering the
pathology of certain "ideal " cases of advanced chronic
lobular prostatitis, wlhere it was said " that Nature would
appear to have designed the parts for the operation of
suprapubic prostatectomy." We will therefore consider
the question from two standpoints: (1) The factors con-
tributing to the relatively higlh mortality met with in
those "ideal" cases, when treated by suprapubic pro-

statectomy, and how far it is possible to diminiish this by
the employment of other methods of operative treatment;
(2) tlhe clanger of attempting to perform Freyer's opera-

tion of suprapubic prostatectomy in cases wlhere the cir-
cuLimstances are not "ideal," the prostatisin being due to
otlher causes.

Whe6n the first question is considered, the facts con-

cerning the cause of death after suprapubic prostatectomy
already mentioned should be borne in mind. It has been
already shown that the "ideal" case was the large
"adenomatous" hypertrophied prostate, the site of
chronic lobular prostatitis, where a large intravesical
projection existed, and a thick, complete false capsule
was formecl. Thle damage to the patient's health
during the period wlhen this mass of tissue was

ripening for removal lhas been also shown; the local
and general irreparable damage caused by the pro-
longed backward pressure on tlhe bladder and kiidneys
due to the retention of urine have bee'n described. The
case may be "ideal" for suprapubic prostatectomliv, but
the lhealth of the patient lhas become so permanently
im-ipaired that aniy operation is now to him a most dan-
gerous procedture. The factors that are liable to be the
immediate cause of death in suLch a case have been shown
to be: (1) Local infection arising out of the wounid in-
flicted-for example, pelvic cellulitis, suppurative cystitis,
consecutive suppurative nephritis, and under this heading
nmay be included also reactionary haemorrliage. (2) Tile
development of a distal septic focus such as bronclho-
pneumonia. (3) Embolismn, producing pulmonary infarc-
tion, which is always due to an associated infection.
(4) Surgical accidents, such as fatal reactionary haemor-
rhage and peritonitis. (5) Uraelrmia, in cases where the
daamage to the kidneys before operation was so severe tlhat,
in tlle absence of other complications, this revealed itself
as the sole cause of death. The underlying cause commnon
to all is thus the weakened power of resistance owing to
thle prolonged disease. The dangers that are peculiar to
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rapubic prostatectoimay in an " ideal " case are the
unding of the space of Retziuis and tlle consequent risk
septic pelvic celltulitis. and the risk of pulmonary infec-
wwith hypostatic congestion and pneumonia that is

sent when an elderly patient is confined to bed for some
e, as is the general practice after suprapubic pro-
tectomy. The thlird rislk is the difficulty of providing
efficient drainage of tlle bladder and prostatic bed so as
prevent a profound septic absorption from the stagnant
Itic urine that bathes the raw surface of the latter.
Ye may now ask hlow far these factors are avoidable
tlle choice of other means of treating tlhe disease.
e choice at our disposal lies between catheter life, the
lformance of a prelinminary suprapubic cystotomy, or
*ineal prostatectomy. Catheter life may be dismissed
once as only justifiable in the hopelessly inoperable
es of this type. Preliminary suprapubic cystotomy is
oured by some on the grounds that it permits of a
tain improvement in the patient's condition prior to
removal of the growth, and improves the condition of
septic bladder, but the value of it is doubtful. Page
shown how the mortality attending this line of treat-

nt is relatively as great as that attending suprapubic
ostatectomy, and it has further this disadvantage, that
toes not get rid of the main risk of the operation where
rrapubic prostatectomy is performed in an " ideal " case,
ich is pelvic cellulitis due to infection by way of the
,ce of Retzius. A typical case is quoted below to
istrate this danger.
le was a man of 67, upon whom a suprapubic cystotomy
performed with the intention of its being preliminary to
prapubic prostatectomy. On the night after operation the
iperature rose to 1030, and remained high for nine days,
en it fell to 1000 F. He complained chiefly of pain in the
)er part of the abdomen, and died suddenly on the tenth

The abstract of the pathological record is: Enlarged
,state, backward pressure, pyelitis, pelvic suppurative cel-
.tis, early bronchopneumonia. The detailed description of
pelvic viscera shows how the pelvic cellular tissue was

Itrated by a thick greenish lymph, which extended up into
retro-abdominal tissues. This area of purulent infiltration
ended from the space of Retzius, which had been wounded
ihe natural course of opening the bladder. The purulent
Itration reached as far as the lower pole of the right kidney.
e prostate was increased in size, with a nodule of prostatic
ostance projecting into the cavity of the bladder behind the
thral opening, and forming the so-called middle lobe of the
state. This projection was covered with ulcerating bladder
cosa. The bladder wall was hypertrophied, owing mainly
In increase in the muscular coat. The mucous membrane
undergone chronic ulceration, and multiple villous-like

jections of indurated mucous membrane projected from the
face. The ureters were somewhat dilated; their walls were
?ertrophied and their mucous membranes showed evidences
ecent catarrh. The pelv-es of both ki(dneys were dilated and
iwed signs of recent acute catarrh. There was no evidence
3uppurative lnephritis; there was solmie chronic interstitial
)hritis.

YVIhere perineal prostatectonmy according to Young's
thod iS employed for the treatment of this "ideal"
oe, it is of course associated with risks peculiar to itself,
with it there is naturally no risk of infection of the
ce of Retzius, wlhieh is not damaged. The risk of
monary complications is liluclh less, the patient being
of bed on the second or third day; and, finally, every
partial critic will grant that where the technique of
,dder drainage is carried ouLt according to the directions
I down by Young, the drainage is as near " ideal " as is
,sible to achieve, and there is no retention of stagnant
tic urine in the bladder and prostatic bed. Tlle un-
idable risks peculiar to Young's operation in such a
;e are the greater length of time occupied by the opera-
n and the' risk of infection of the pelvic cellular
3ue planes owing to the opening of the lymph paths
Len the space of Denonvillier is opened into. This
ter w-ould appear, however, to be more a theoretical
an actual danger, as it has not been encountered
Young in his numerous cases, and in my very limited
)erience of ten cases it has neverbeen encountered. The
6son for tllis w%ould appear to be that the time when
ection is liable to gain entrance to the cellular tissue is
ring the hours immediately following the infliction of
wound, before Nature has had time to create the

tural protective barrier; and during this period in
ung's operation the bladder drain and gauze packs in
]prostatic bed prevent the entrance of septic urine in
h quantity as to lead to a cellulitis. When the gauze
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packs and bladder drain are withclrawn, by the end of the
second day, the free dependent drainage prevents septic
uaterial accumulating. The importance of this latter fact
appears to me to be borne out in mv limited experience,
where I have noticed how 'liable such patients are to have
a Blight rise of tenlperature and other indications of ill
health about the end of the first week after operation-at
that periodl when the external skin wound is closing, but still
a day or two before the urine comnes by the natural
channel. During this brief interval Denonvillier's space
is liable to be distended witlh septic material for the first
time during the course of operation. This passing phase
of septic absorption, if my explanation be correct, bears
out the well-known suLrgical dictum: "That man does not
die from sepsis on a free surface; it is the confinement of
sepsis that the surgeon fears after operation."
The avoidable risks peculiar to perineal prostatectomy

are probably more dreaded by certain surgeons. The
reality of them no one familiar with the operation will
gainsay. None of them are, however, suclh as to be likely
to lead to a fatal issue. The position as regards the opera-
tive treatment of the "ideal" case of prostatic byper-
trophy due to chronic lobular prostatitis may, therefore,
be briefly stated to be that the simplest, most rapid,
and, speaking broadly, the safest method of treatment is.
-Freyer's operation. When it is performed it is of the
ultmost importance that the skin wound should not be
sutured, so as to minimize the risk of prevesical infection.
Efficient drainage of the bladder and getting the patient
ouLt of bed as early as possible are of equal importance.
Perineal prostateotomy in such cases, in skilful hands,
ma produce an equally good result, but is more liable to
be followed by such post-operative complications as stric-
ture, fistula, or partial incontinence. In the lhands of those
unfamailiar with the accurate steps of the operation and its
after-treatment, it is a much more danaerous method of
treatment for this class of case. 'rhus on practical and
theoretical grounds we miiay reaffirm that Nature would
here appear to have designed the parts for the operation
of suprapubic prostatectomy.

The Operative Treathnent of Ca8es of Prostatism where
the Disease is not Ideal for Suprapubic Prostatectomy.
NN. have seeni how in this class there are included:

(1) Cases of chronic lobular prostatitis or prostatic
hypertrophy witlhout glandular enlargement; (2) cases
of chronic lobular prostatitis without intravesical pro-
jection; (3) cases of chronic lobular prostatitis without
the formation of a complete false capsale; (4) cases of
chronic interstitial prostatitis where the disease is
generalized or has led to the formation of a median
prostatic bar; (5) cases of carcinoma of the scirrlhous
type or involving the capsule.
The danger of attempting to performii Freyer's opera-

tion in- such cases is known to every surgeon who has
endeavoured to do it. At the same time it should be
remembered that Freyer's position as regards such cases
is perfectly clear. In speaking of cases suitable for
suprapubic prostatectomy, he says:
In patients in the earlier stages of the malady in whom not

more than an ounce or two is found on introducing the catheter,
it is inadvisable to attempt the removal of the prostate, because
the enlargement of the organ-will not lhave sufficiently advanced
to render it prominent in the bladder or to define adequately
the lines of cleavage between the true capsule of the Drostate
and its enveloping sheath. When we have to deal with adeno-
iatous enlargements of smaller dimensions, say less than

1J oz. in weight, the greatest difficulties present themselves
as to the possibility of their enucleation entire being
practicable.

It is important to bear in miind, however, in addition to
early cases with a smaller quantity of urine, the most
pronounced cases of prostatism with the severest degree of
backward pressure are frequently met with in cases where
the prostate is not enlarged or only slightlv so, and where
the gland in consequence maintains its normal relationship
to the surrounding structure. In treating such cases,
therefore, the courses open to us are: (1) To delay and
wait for the gland to ripen to the maturity necessary for
the satisfactory performance of suprapubic prostatectomy,
a procedure surely unwarranted as a sound surgical-prac-
tioe in the light of the damage done to the urinary tract
and the whole body by delay. (2) To endeavour to enu-
cleate. the gland by suprapubic prostatectomy. (3) To

seek in another operation a satisfactory means of treating
such cases. The risks associated with the second course
where suprapubic prostatectomy is practised in the types
of disease mentioned are numerous, and have been already
referred to. Thus, in chronic interstitial prostatitis and
advanced carcinoma, the operation is practically impos-
sible. Its attempted performance is advised by no surgeoln
of standing, but, at the same time, cases have occurred
where it has been attempted, and I have referred to ( ne
where a complete extracapsular removal of the entire
gland was achieved by this means. The dangers of such
a procedure are too obvious to warrant repetition.
Where glandular hypertroplly without intravesical pro-

jection is present, it can of course be diagnosed by eysto-
scopic examination, or, better still, examined with a
urethroseope such as Wossidlo's or a eysto-urethroseope.
I am afraid, however, that in many cases it is only when
the bladder is opened that the condition is discovered.
Suprapubic prostatectomy in such a case necessitates
damage and probably destruction to the internal vesical
sphincter. It is likely also that in these cases the line of
cleavage between the area of disease and false capsule
will be more difficult to find. The result is the operation
is much more difficult and the extracapsular lymph space
will probably be opened into, and the grave risk of septic
pelvic cellulitis encountered in consequence.
There remains, lastly, the case where the false capsule

is imperfectly formed to be considered. I claim to have
already shown that these cases are occasionally met with,
and we have seen how, when suprapubic prostatectomy is
done in sueh cases, the tissue is removed, usually in frag-
ments, witlh the risk of leaving portions as possible future
causes of obstruction. In this class of case, again, the
dangerous lymplh area between the capsule and sheath
may be opened into. We may therefore consider that in
all the classes of cases mentioned Freyer's suprapubic
prostatectomy is unsuitable.

THE OTHER OPERATIVE PROCEDURES SUITABLE FOR
THESE CASES.

Those comprise: (1) Perineal prostatectomy; (2) division
of the miiedian bar by Bottini's galvano-cautery or its
modifications, or by Young's more recently introduced
prostatic punch; (3) suprapubic transvesical prostatectomly
by the transperitoneal Toute or extraperitoneal with visual
dissection. The scope of the second variety of-operative
treatment wlhere the cautery or punclh is used is clearly
defined. They are the procedures of choice for cases of
chronic interstitial prostatitis, especially with median bar
formation.

Perineal Prostatectomny.
Cases of chrolnie lobular prostatitis (prostatic hyper-

trophv) without glandular enlargement are particularly
suitable for this operation. In this type of disease tlle
falss calssule was well folmed in the cases I have ex-
amined. The entire gland, however, is situated below the
bladder floor and separated from that cavity by its mucous
and muscular coats. By means of the operation of
perineal prostatectomy, if properly executed, the area of
disease may be entirely removed without damage to the
internal or external vesical sphincters. If, at the same
time, the surgeon, following Young's instructions, cuts
deeply into the individual lobes by the incisions made
parallel to the course of the prostatic urethra, the coin-
pressed tissue of the posterior lobe witl be divided and the
line of natural cleavage reached that allows of the easy
removal of the diseased tissue in the separate portions
described as lobes by Young. It has appeared to me that
the importance of making this incision of a necessary
depth in all cases where Young's operatio_ is performed,
so that the posterior lobe is divided completely, is perhaps
not always ftully appreciated when this operation is
performed, and it is rendered much more difficult in
consequence owing to the natural line of cleavage not
being reached by the shallow cut made.
Where perineal prostatectomy is done for cases of

chronic lobular prostatitis with general enlargement with-
out intravesical projection or with an imperfectly formed
false capsule the dual sphincter can always be conserved.
The absence of the false capsule will of course render the.
removal more difficult, but as this is an operation whose.
technique is that of a visual dissection and not a blind
finger enucleation, as in the suprapubic operation, this.
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difficulty is not anything like so serious. Furthler, the
wounding of the extracapsular lynmiph space wlhieh is
liable to occur and was referred to as a serious complica-
tion in the suprapubic operation is not hiere of serious con-
sequence, because owing to the reasons already given the
space is not liable to the same degree of septic infection,
and the drainage it receives is so thorough as to mitigate
against the risk of cellulitis arising from this cause. If
the large veins beneath the sheath are wounded, the bleed-
ing vessel can be seen and controlled by ligature and
serious haemlorrhage thus prevelnted.
The treatment of carcinoma by perineal prostatectomy

has been slhown by Young to be possible even in those
cases where the capsule and base of the bladder are
invaded. If tlle tumour is adherent to the rectum behind,
the risk of damage to the bowel is correspondingly
very much increased. Young has removed the entire
gland along with the seminal vesicles and a portion of
tlho bladder floor, a procedure impossible by tlle supra-
pubic route. It is only fair, however, to remember, when
considering the treatment of prostatic carcinoma, that in
many cases the disease, wlhen early, has been removed
with ease by Freyer's operation. This has, however,
been accomplished wlien the malignant nature of the
growth was clinically unsuspected, and usually owed
its success to the co-existence of chronic lobular pro-
statitis, uipon which the malignant process lhad super-
vened. This latter fact is a further reason for advo-
cating early operative interference in all cases of
prostatic dysuria, and it does not directly influence
the question of the treatment of the disease when clini-
cally recognizable. I think most will agree that in the
light of the pathology of prostatic carcinoma and the
results obtained by Young, Willan's advice, as given in his
recent article, is unduly pessinmistic, when he recommends
that wlhere a diagnosis of cancer of the prostate has been
made clinically the performance of a radical operation for
the removal of the disease is not to be recommnended.
When 20 per cent. of cases of prostatic enlargement or
obstruction in old men are recognized as clinically dne to
carcinoma, such advice is surely unwarranted.

Supprapubic Transvesical Prostatectomny by the 01ea
Method.

This method of treating prostatic disease is being more
generally practised in recent years. It is possible that
wlhen visual accurate dissectionl has replaced blind cnu-
cleation, an "ideal" operative teclhnique for the treat-
inient of the above varieties of prostatic disease miiay be
elaborated by this route. Accurate remnoval and perfect
control of haemorrhage would thus be possible. On the
other hand, however, it is obviotus that if tlhe route is
transvesical it must necessitate serious damage to the
bladder in many cases to reach an organ that is frequently
entirely extravesical in situation. How far this can be
made good by reparative plastic surgery as a final pro-
cedure in the teclhnique of such an operation can only be
conjectured.

CONCLUSIONS.
The conclusions as regards the treatment of prostatism

from the standpoint of the pathology of the diseases
causi-ng it appear to me to be:

1. Three outstanding varieties of disease lead to pro-
statism: (a) Prostatic lhypertroplly or chronic lobular
prostatitis. (b) Prostatic fibrosis or chronic interstitial
prostatitis. (c) Prostatic carcinoma.

2. The first is by far the commonest cause of prostatism,
and was present in 82 per cent. of the specimens examined.

3. Chronic lobular prostatitis is, in my opinion, a senile
hyperplasia, an aberrant overgrowtll of tissue that is niot
the result of the appearance of an independent new growth,
but is liable to develop into the same.

4. Chronic lobular prostatitis in the majority of cases
produces prostatic hypertrophy.

5. It virtually always develops in the middle lobe, and
is almost uniformly confined to the middle and lateral
lobes.

6. The gland in consequence undergoes changes that
usually permit of its easy removal by suprapubic pro-
statectomy.

7. Chronic lobular prostatitis may develop in and be
confined to tlle anterior lobe, this being n.oted by me in
one case.

8. Chronic lobular prostatitis may cause prostatism
without enlargement of tlle organi, intravesical herniation,
or complete false capsule formation.

9. In these cases the performance of stuprapubic pro-
statectomy is difficult and dangerous.

10. The successful perforiiiance of suprapubic pLo-
statectomy depends on the presence of an advaniced
type of prostatic hypertroplhy due to chronic lobulam
prostatitis.

11. The recognition of this is clinically frequelntly very
difficuLlt.

12. When a patient with this advanced type of disease
is operated on, his urinary tract and general health havo
usually suffered serious damage from tlle disease.

13. It is thlerefore unjustifiable to delay operation in an
early case of chronic lobular prostatitis in order to permit
of the gland undergoing those hypertrophic clhanges that
facilitate its easy removal by suprapubic prostatectomy.

14. The mortality attending suprapubic prostatectomy
is mainly due tcl the impaired health of the patient prior
to operation.

15. The actual cause of deatlh in suclh cases is usuLally-
a local infection arising out of the wound inflicted.

16. The operation of suprapubic prostatectomy by blind
enucleation is unsuitable in cases of prostatism dtue to
otlher causes than advanced chronic lobular prostatitis.

17. Perineal prostatectomy is a most suitable operation-
for such cases.

18. Perineal prostatectomy permits of the removal of
the disease when its presence is diagnosed in all cases.
It is, therefore, at present the operation that offers tlle
best prospect of further advance in the treatment of
prostatism.

19. For its successfu-l performance an accurate know-
ledge of the anatomical structure and relationships of the
prostate are necessary, as well as an understandinig of
the pathology of the disease.

20. The suprapubic transvesical metlhod of prostat-
ectomy by visual dissection offers the prospect of de-
veloping into a method of treating prostatism that may
ultimately warrant its adoption in a large number of
cases.

21. Chronic interstitial prostatitis is best treated by
division and removal of the constriction by the trans-
urethral route.

22. Prostatic carcinoma may be in an early case
clinically indistinguishable from lhypertrophy due to
chronic lobular prostatitis.

23. This fact is, therefore, a fuLrther reason for early
operation in all such cases.

24. Prostatic carcinioma, wlhen recognized clinicallv,
may be successfully treated by excisioln of the gland in
suitab!e cases.

I desire to record my gratitude to tlle President and
Fellows of the Royal College of Surgeons of Edinburglh,
in wlhose laboratories this research was condlucted.

I wish to thank also many of my senior colleagues, and
especially Mr. David Wallace, for permitting mne to use
material from their private andl hospital cases, and
Dr. Shennan and the staff of the Pathological Department
of the Royal Infirmary of Edinburgh, for the many willing
services they have done for miie in the course of this
investigation.

NEURALGIA OF THE TWELFTH DORSAL
NERVE SIMULATING VISCERAL

LESIONS.
By T. K. DALZIEL, M.B., C.M., F.R.F.P.S.G.,

SuLrgeon, Western Ilifirmary. Glasgow.
NEURALGIA of the intercostal nerves lias long been a well-
recognized affection, sometimes troublesQme.to get rid of,
but as a rule, under proper treatment, subsiding satisfac-
torily: The twelfth dorsal nerve, however, from its
anatomical relationship and its distribution, presents
features worthy of detailed consideration.
During the last twelve years there has frequsently come-

under my observation neuralgia of this nerve simulating
visceral lesions so closely as to lead to thle performance
of- laparotomy; indeed, recently a lady came under my.
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observation whose ovary and appendix had been removed
and her kidney excised, but wlhose only complaint was evi-
dently that of neuralgia of the riglht twelftlh dorsal nerve,
as was shown by the complete relief obtained by the
division of tllis nerve.
Why the neuralgia of the twelftlh nerve should be so

inveterate is probably explained by its anatomical rela-
tionships-pursuilng its course from under the twelfth rib
to above the pubis, piercing the different layers of the
abdominal muscles, giving, a branch over the crest of the
iliuLm, wlhich branch is niecessarily readily injured acci-
dentally or in the course of occupation wvhere weiglhts are
carried on the haunclh.
Conditions of unrest thus exist as are found in the case

of the sciatic nerve, and the resultant lneuralgia may be as
serious, as far as incapacity to work or enjoy life, as is
found in the latter case.
In tllis nerve, as elsewhere, tlle neuralgia attack may be

mild and quickly passing; but in tllose cases, 22 in num-
ber, on which I have operated the condition lhad persisted
so long and the pain was so great as to miake tlle patient
riglht willingly seeli relief by operation.
The fuinctions of the twelfth nerve being mostly sensory,

one need have nIo lhesitation in dividing it, though the
patient occasionally complains of a sense of coldness and
numbness in tlle region stupplied by the nerve; but thlis,
as a rule, soon passes off.
In regard to tlle areas of pain in suclh cases, three points

will bL generally found. A painful area immediately
under the twelfth rib, by the outer border of the quadratus
lumborum; another to tlle inner side of the anterior
superior spine of the crest of the ilium; and, lastly, an
area above and to the outer side of the pubis. We thus
have pain suggesting kidney and ovary, and on the right
side appendicitis.
Almost invariably an area of tenderness can be deter-

mined in the area supplied by that branch of the twelfthl
nerve which crosses the crest of the ilium. Tenderness
in this area lhas been supposed to be associated with
ovarian disease-an association, however, which is not
very apparent when one considers the distribution of the
nerves. It seems not improbable that mlany of these
eases of ovarian neuralgia and appendix colic unrelieved
by operation may really be due to neuralgia of this
nerve.
The first case wlhich came under my observation, now

twelve years ago, was tllat of a mlan of 40, wlho had for
fifteen years spent tlle greater part of his time as an
inivalid. He was a working man who in hlis occupation
had frequently pressure on hlis left haunelh. The pain at
times was excruciating, witlh intervals of comparative
comfort, but never suclh as to allow him- to get into the
fuill swing of work. He was on hiis way to the poor-houtse
when sent to me for an opinion. There being no othier
apparent reason for his suffering apart froml neuralgia, I
for the first time exposed and destroyed the twelfth dorsal
nerve, with relief so immediate and complete tllat within
six weeLs he was once more at work, and has continued
well.
Aniother typical case is that of a girl aged 15, who complained

of pain in the right side of five ears' duration. Five years
before admittance she was kicked in the right groin. Sickness
and vomiting occurred1, and slie was coinfined to bed for a fort-
night. There was paiin onl micturition, but nio story of lhaema-
turia. At times she noticed a swelliig in the right iliac
region. Menstruatioil begani at 12 years; at eaclh period pain
increased in severity, so mtuch so that slhe hiad to stay ini bed a
(lay or so. On examination the abdlomileni was foun-d to be normal,
except over McBurney's point, wlhichl was tender to pressture.
Janiuary 28th.-Pain now confinecl to riglht lumbar region and

riglht buttock. No paini in right iliac region.
February 7th.-Resection of twelfth dorsal nerve.
February 22nd.-Dismissed well.
It is unnecessary to multiply clinical cases sim-lilar to

those described. I have recordis of 22 cases, all of whichl,
with one exception, were cuLred by this -operation on the
twelfth nierve. The case wlhere no relief was obtained
had previously been operated on for lidney affection; the
wound had suppurated, and in the cicatricial mass it was
difficult to find the nerve, and no relief was obtained.

It seems probable that in somie cases the illb-hypogastric
may be at fault, but this seems to me less frequent and
less likely to occur than in the case of the twelfth nerve.
The nerve can be easily exposed tllroulgh a perpendicular
incision by the outer border of the erector spinae.

THE SURGICAL TREAT3MENT OF INTESTINAL
STASIS.

By HERBERT J. PATERSON, M.C., M.B.Cantab., F.R.C.S.,
Surgeon to the London Temnperance Hospital.

THANKS to the brilliant advocacy of Sir Arbutlhnot Lane,
there is an inicreasinig belief as to the lnecessity for surgical,
treatment in certain cases of marked intestinal stasis with
symptoms of alimentary toxaemia.
In sonme cases stasis is due to obstruction by definite

bands at the termination of the ileurm, at the lhepatic or
splenic flexures of the colon, or in the neighbourlhood of
the colon. Whlether tllese bands are of developmental or
inflammatory origin is of academic interest. The prac-
tical point is that they do occur as definite pathological
lesions, and are not, as some wouild lhave us believe, the
figments of the mental kink of a disordered imagination.
In other cases-and perhaps these are the more numerous
-stasis appears to be dcue, as has beenl pointed otut by Sir
Arbuthnot Lane, to the control by the appendix of tlle
effluent frolmi the ileuiii into the caecum.

Tlle symptoms produiced by intestinal stasis fall into two
groups-namely, those produced by obstruction, and those
resulting from autointoxication (Lane). Frequently, in
intestinal stasis, the prom-iinent symptom is indigestion
that is, pain after food, flatulence, and sometimes vomit-
ing. There are, I thliink, grounds for believing that these
digestive troubles are due to interference with the secre-
tion of the stomach by the action of absorbed toxins. My
reason for this belief may be stated briefly as follows:

It is now recognized that in many cases of gastric
trouble the fons et o-igo mali is in the appendix; the
symptoms are referred to the stomach, but the lesion is in
thie appendix, a condition for which I have suggested thlm
term "appendicular gastralgia." In manay of these cases
there is a complete absence of free HCl in the gastric
contents. This absenice of free HCI has been attributed to
inflammatory changes in the gastric mucosa, as a conse-
quence of delay and stagnation of food in the stomaclh.
TThis explanation does not seem to be satisfactory. After
removal of the appendix in these cases I have found in
many instances that free HCI is present in the gastric
contents altlhough absent before operation. This observa-
tion seems to be fatal to the hypothesis that the absence
of free HCI is due to inflammatory chalnges in the gastric
rnucosa. If the absence of free HCI were due to this
cause, it is difficult to believe that after operation tlherc
could be an immediate restoration of the secretion of free
HCI. Tllis observation is a very striking one, and puzzled
me for several years. I used to think that the absence of
free HCI mighlt be the result of spasmlodic pyloric stenosis
st-condary to the irritation of tlle diseased appendix, and
that the remiioval of the appendix led to the cessatioln of
the spasm of the pyloruis, and consequent m-cnewal of the
secretion of free HCI. Tllis view seemed to be disproved
by the absence of pyloric spasm on x-ray examination, and.
by the observation which I have made a number of times
that electrical stimulation of the appendix lhas lno effect in
producing pyloric contraction. The hypotlhesis that the
diminution of free HCI in the gastric contents is due to
the absorption of toxilns from tlle alimiientary canial ex-
plainis in a reasonable manner the restoration of tlhe
secretion of free HCI by the gastric mucosa after removal
of the appelndix.

Voomiting may be a consequence of toxic gastritis, but
wlhen colntinuous ancl copious, may be due to a kiink either
at the jtunction of the stomnaclh with the duodenum or at
the diiodeno-jejtnlial flexure, the kink being the result of
the distension of the intestines. In the follow%ing case it
is difficuilt to give aniy otlher satisfactory explanation of
the copious and persistent vomiting whiclh occurred. Thle
patient was a younig w-oman, aged 25, whlo was under the
care of m-ly colleague, Dr. Soltau Fenwick.
For six or seven years she had sufferedl from pain coming

on immediately after food, accompanied by vomiting. Two
years previously she was operated on for acute appendicitis,
but the appendix was niot removed. She gradually got worse,
and had two attacks of haematemesis. The pain used to wake
her up at night, and she was rarely free from it. With gastric
lavagre, rectal feeding, and rest in bed she improved for a time,
but then began to get worse again, was readmitted, and at Dr.
Fenwick's request I operated on her. No lesion was found in
the stomach, but the caectim was enormously distended, and
at one point bound down by adhesions. Ileo-colostomy was

SECTION OV SURGERY.
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performel. Th'le Il)atient remiained xvell for thlree miouthis, anid
ithen ilegan to haxc- copious and persistent vomiting,3 acconi-
lna i Iedhtp)Iain. Shie xvas readmitted and keplt unider observa-
tioii for se\-eral -wveehs. 'Notwithstanoling all treatmienit, the
-oiuitingf persiste I to such ani extenit that it wvas difficult to
lln(lers;tanud hiow she conitiniued to live and look as wNell as ,-he
ilidi. At night the pamn frequiently kept hier awakie for honirs.
After furthier consultation wxith Dri. Fenil 1c1 I rem-oved the
-whole of the coloni anid thle teriniiial portion of the iletumi. Thle
piatient miadle ani excellent recovery, hias heeti conipletelvrelieved of lher s,vmptonis. and feel,_ hotter than Ohte hias dlone
fot)r vear

'I'ito simplest mnethod of dcinon41rating- initc.)tinial StatSUS
is to adminitister txx o tea'-poonfuls of chiarceoal to the
patient. and wvatch for tie. appearance of thle chiarcoal in
thje stools. 'Non appoaranoc of thioelharcoal for S~2vcnltV
o)r a litilndred hiour,s is evidcnce of illtes~tinlll sta.si-¼. Tile
-,itc of tile stasi-s and the pre;- ,_nc5 of k'nks c-an V, (d011101-
-it(t- t by !ray x-amiumation. in the toe-hiniquc of \Nhlichi
adillllallMe INork ias, been dion110 )Y, Dr. A. (. .Jmaiil. I
regai11d the olian coal ftc t as a VIr lale(1.ni
I should heiLciate to a(cOO)t tlio (evid(11ce affotdcdI b -ra

cmsi tilitaitiOll 11' stxxoeconlfirme1d by theIli roosFCId

Tmeliclonfes for Sslr(,icc(l lal o.

When there is evidence, of appenidictular trouble, of
deletiito Iiniks, Or Of Obstr~uction by banids, clear-ly surgtical
treatment is indicated. Colickiy paini and constant
tenderness over tile caLCcttili and si-enloid arec stuo-,etive of
mtelchanical obstrutct-ion. Wh'len thle stasis is duie to atony
(of the large bowel, or to a large miobile eaectimi, miedlical
tr-eatmencit niiiist hiave liad a prolong,ed anld thiorotugh trial.
andi hiave faile I beforec stirgoical treatmienit is considered.
-it is only ill the really severe cases that surgrical treat-
illcent is ind(icated. It is scarcely niecessar-y to add that
intestinal stasis per sr dloes niot call for suirgical treatment
miiless it he accompanied by constant pain or by dis-tinct
sighus of toxaemia.

[11i a certaini miniiiber of eases in -which thle apponldit,
Controls tile efflulent froml the ileutiin into tile caccum
(npterelief is afforded by appendicectomyi. Whether

this control is dute to the appendix acting as a ligamenit
andl cauisingr a kink Lane), or, as seern.s to ine imor-e pro-
bedle. to the, disea'Sled appenidix cauising, spasim of the
c-accuim and enid of tile ileum-i, is, a qut-estion of secondary
Iimportance. The frequtency witlh whiceh in these eases
faeces or definiite coileretionis are foundi( in the appendix
seems to suggest that the hypothesis of spasmi is the, miore
probiable. The conitractile efforts of the appenidix to cmpty

t(hfitito the- eacennii spread to tile catecutm and lowxer
onet of the ileumii. Frequently I hiave seen tile appendix
cea d actil)g" vigroroushy when touilich duringc tile operation
of -lpcendiceotoniv. Thiat stcih a conitractioil occuis. during,
lift i'-, sagested by the severe attacks of pain- the so-called
app1)tildicltlar c(Ale xxwhicli may be calised by an apenix
-\vjho lihas little -\vrong xx dtlx it, cxoc1pt thiA it lbarb)outs a

Mv c-1perie1ic'e is, tImit. after ren-tov ing tile -aI endi-fruor
ajppondicular gla-tralgiat, aheat 85 per cenit. of the patient-s
gfail comipletLe relief. The ronlailling 15 iier cenit. con-
tlil 11 to suiffer fromi indigestion).due apparently to achronic
ga&-tritis auid nb-once of flee J1(1. Soillo ) ears; gtoI
(hisOtlssI,d tile qJll(tionl -whhetor it is jiI1-tifiable to pIerforilii
ga~str_o- jejlIOStO1lly Ill stilil cases hil tile ahlsoiceo (f a
deiehlite lesion of tile sfto11a0h. I e:~pre55Oed the vicxw thlat
if is) not jti~;tlfiabie. S'inc-e tilen Sir Arb-111thunt Lane Ias,
shod new\ llight- oni tihes dark plIaceS. anid ilo0W the indlica-
tioilt sOtllls to be that xx lieu, after appeiidicectoiiiy ill tho-se
case.s. the sN. lupoillis plersist alid arc of so soxvore a ty-pc as to

fiC-ttit(utliti stilgical treatmenett it is, a sluort circulit
bettxt n001 h ileltiil anlI pelvic colon). 'ald o-t- botwxcell tile
-t(oluali anull jejmiluu. x\ hich I's in(dicated.

1In a fc,\-easecso in which-I the ilcunii i- boundl doxw 1 by a
hault of Iimniiteli c_\teiit, it rfayt be. po)esible t (livi(le tie
hind so as, to fit-ce the ileullt complIetely. Cat-c 111st be~
takoll to cover over xxwithI pet-itoiletilii the raw suirface left
atfterl dlivisioni of the banld. Tlins meothod of treatmcnt, is (If
limlited app)lication. Ill sonic inistalces, tile- 1-cselts of this
sipinpl procedlure at-c exOOlleiit, hilt ill othiets tile blands cc--
fot-rim, If tile lliellbrlane blinding dlown tile ileuni be xxwide
inca-dent, its, div isiont is a hvazardous procedur1e. as; it ilay

Le follow,ed, hv paralytic intestinal distcnsion, xx Iichi may
he al.arulillg). andl( hias, I believe. proved, fatal ill solie

-,'
' I

iinstancec An ilc-ohsouv i safor thani cxtonsixeiv
ihivisioll of bands~. Div i-lon. If bandis abotmt thle hiepatic
andI splenie tioextures is niot followced by gTood restilts.
Blands abouit the s,ig,loid, o11 thie othert ilaid, I havo
(divided in a numliber of eas~es xvitli excellent Oesuilts.

Ihoo-colostoilly is a safe. and( in the majority of cases a
s~atisfactory. operation. TlAe proximial 011(1of tlile ieuiI niny
be allastolIosed to tile peixvic colon by an enidto-enid or- bv t
Iatemial allastonlosis. Petr-onally. I prefer time latet-al mlethoud,
becaus,e 0110 oif muv p)atieiits upo~n xxv101 1 performned anl enid
to-sille anastomliosis. subh-equutly reIm-oJ1-d a secondary
lateral atlastmollois ow mic to colitr-actienl of tile orig--nal
01111 to-side uieinoi. It is n-t---eited conlstawltly tiiat patieints
after ill)OColostomy] SllmitCt- fiml_01 tr.oulbleseole diarrh-ioea. I
0011l only aythazt t lavxe nxVer' nIlet Wxith timi- -onipli-iatiti11.
()ii thie cenltraixv. I fiud( tiedt as~a ridie sutchi pailaielts 1h0ve to
COiltillllA( thec Ilse (If hiquo paraffili to eluL-re a 1-ogutllo-

a tin (Lilc bw oh. Ie ony ojection to il co lostoill
i-: thlat it isthe platienl1 Colitimlue to hII,x, - I11IsI

(-ollifolt o-L pa;In (1xvxing to rt-itii\ (if faoss,--, inltO tlit. 0(,1(11. or-
illio-c pt-oha(1)\ o listtllsioj1 of tlle algo)OObohv xx ith i
1haxve re~fciv(111 all cady to a ca-I- If tiids hAuli.
Jo.~t (xVtr :_3 po,t (tilt. of Il-.v patiolll 5 hiltx 0 siiflei1ed 111o010

ot- Ic-4s ft-Oill this so po I(It do c-olostoluxv. -My O\C a
1110l x ie (-ci-,Cptiolmda. hat. if thjIs tr-llhle- oec-t-t ais frequl 1titv
ats thlsi-. it the1-I titm-u-(\eliLxlotitt oolcctuiy shiould( he
pCefoF_leleh at t -5111till] a-~tlie shortl chtioit. to goial d
agahinf tile dils fpplpWlttll lt if tin ill ollplete 0(1,. A
coimbinel (1111( (I 11a 001oiplehte tollO ony is -t1 hl;g
operatttion. a1111 l Its111,-Ii,t appearil to 111e to 0- jutl-tfiah)ii
except ill ts--elptioiilh circml 1tanlces. lo'm tihis Oilesoll
liaxve adotllOitI attol lv Illot31dod of ilartial. olicOtlilI
vix h~iDr)t. Mayo hillis liiforiule 1 111 he has,- eniploIvedl 17ec
eessfildhv ill -~evirl-o I4Ittit a-0 . Tfis mI-thiod tolli~-11 t-
in dividA ing_ the 'ilOuil and 011 uIl1 git tol tile trais-
vol-se colon in ,nill itijlt-Pristia- 11iti--tiol. a0111 tliein It-,
,e-ting til tot 11inta. por-tioii of the ileuimi. thit cae(01111. 111111.
t1te igh,It lialf i)f tue traiisvet-sc, colon. Thle atvix-amItIg of
tins himniite(i oper-ation is that it nmay he performned ill Onie
sLactI wvitim -saf-ty-. 1110i antiper-istaltie aniastom-osis renderts
tue elosutre of time gap betwxectt the hat-ge andi smn-di
illtLestine eolslt-rndhaly- easier tilaii xxwhion ani isopoi-istaltic
ulitinl Is miadle. ~~o fat- as, nix liliite(l expermience goes. time,
restilts of thimi Iopetratioin hille b)eet vcry s-ttisfacfot-y. aiidI
if tilile eonflhirls this xViewx it xxvotild soemi to be preferablo
to a simplpe iOeotmy

The techliil(lill (if tile ooisa tioti is as folloxx
Thte abd(omeni i-_i optiethd ill time middle Iille. Tileil ll

is crusil~ed an-i 1 tawre1fio inchlies ft-oii its termuinat ion.
Ak pair. (If forceps is plaledl 011 the~iOleIlli distal to thin
ligattute. and( the(In the iilitestilie is tivided hi tue cauterv
h)etx tiv.enithe ligatlie linIi thio foroeps. tile Ilivisioli b -ilof
(-\tIiIeIl imito till llesentem-y fet- half ami iiiloi. I profer to
1-axve thlo ilixag,ination (If timi pro-imatl enid of the iloutii
unitil after tlit- anastolmolsis of tue 001011 imas been ctlectell,
as by doing so otie is able to it-gulate thoe aiiioutit iiix-aill.
ilated so aits to leaxe 11 parmt of time blhitt tctd ptOojetilll
hI0cvo11( the 'ihit if the anlastoIlios_i-~.

'I ie pIIo\illitl (-.111 (If thmt- ill 1111I,15lO a11;istOliOsed ti
tile trallSvel--_e ltu-_t tI thle loft of tue mliddlle lint-. tlm-
aiiastomlli-i- iii- anutiferist-altit-. 'Ilit igatlturcdI eiid (If
the ileuni is~uxiilIxvagii1at (1 bx- milas If at sell tIl s -utin
s-o toflKaxve tI-1111iil" c'-Ict-nut y 0111 tfil-JI xx ithIti I
n(111 ofteilillaln-tOIl t1(ic Op 111I lxi o paitis1o(f 0111 sling"
Ilirccp-li attc p1101-,1 i Il til, ti(ailsvers, colo101 ill thle 1111 )Lf
till pv1orils.. a1(11 11e g,i 1-~dixvild-I hI vx-on till flu jps
xxitit tlme i-alltol-xv. l,ie- distal diId of time tc-llxI o((1111
Is Iho-'-ed 11V 11 5(1C1Otis -~Iltite jilts-ed oxvci thelto
timat x\lIeui tilt aIhi vli 1r1101ode thm ill lhlpl li,t (If
flu111illg tilt t\-i11(-(f thle -lltilue tighit imxva- ate-; till
miltcolls s11 fac-~ illte) tilt howi (. Illt, l l,ilt ihalf (If thic
tranlsverse (111011. till as-cll h1g, 0(110(1. tile -all .and thit
ti-mum-ili' )p oA1011 lIt theIt-2mut11 lie no0W lll aft-uj- igta-

miestitfetrx Is -tledtIl tlo_i g-ivt10 -111n1 II. -I asil hoxletv
110) apeitIll thr,iOl gi lxii Oil II' - lilt lily qIOitps. The
abdoomen iS- 01(1-II wxitli -lit 11 Ol

I fhinimk tiad (1u 11 Ju 1p a-e (Itserves ati extended
tilali ini tihoIIe ta,-- f l- -111-tax,is In xxhli-h sut-gical
titIatitientt is iI- ( 1-\1eioiiation o-f time large hite-s-
tim.e aftemr ilcmu ltxt-hP --. -Il vi(1w tLimat tile caecurmm 15
ttI,e 1-esslI)(, 1 (hi - IIx trot. lit 0110 of mlly

ease- fun- ~- -a - li ~ lii lfteL- the oper-atioll I

I
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putrid facces mixed witlh bisilmuthl whiichl had beeni talken
tlhirtcen days before tllc operationl. My experience of this
operation is at present limllited to 6 cases. All the patielnts
iecovered , 5 of themlihave been relieved comnpletelv, and(l
the remiainingt, patient is; mtuchl better, but the operation is
too recenit to regard it as a cure.
The following, case illtustrates the use of this operationi,

an(l I think you w-ill agree with me tllat operationi was not
entered oni -lihlitly. inadvisedly, or wantonly.' I lhave
not performued an ileo-colostomy or colectoitiv oni any
patient -without having} hiad1 tlhem i under observation for
five or six m-lonitlhs, and in tlle great limajority I lhave tried
first the effect of removal of the appenlLix or the division
of bands.
The patientt was a younrig womian aged 22 years. wlo 0oulc

years at"o caine uinder the care of myi colleague. D)r. soltau
fenwick. Slhe liad suffered fromi ldigestion for manyv ears.
Fotiur ears before admission slte beganl to suffer fromii pain after
food, iasting uinitil slhe vomited. This pain came on in attaclks,
some of whlieh lasted for several miiontlhs, altliouglh in between
the attacks she suffered fromii flatulence aiid a heavy feeling-
after foo(l. Duiring the attaclks the paini usedI to wvake ler up
at iiiglht. At timiies the pain was so severe that sIte was (loublo(l
Imp witli it. Sh1e lhad been in liospital prev iousiXyfor two mioutlhs
aiid xvas treated by gastric lavage.
At the timiie of her a(lmissioit, ntlder Dr. Feniwick, -vomiting

wvas almiiost constanit. Shlie could lkeep nothing down-v except
soda anid mll, and(1 even this gaxe her pail]. Conistipationi was
very marked. Drtugsappeared to have no effect. If charcoal
was administered it was still iupassed at tilC end(I of a weelk.
Site was treate(d by gastric Iavage and fe(d per rectutm11. After
four wxeeks treatm-iienit slie imn-proved, but two weeks aft(r 1zr
discharge shle was readmitted oni account of the vomiiiting.
altilioughi tihe paini was better. As site was ito better after four:
weeks' ftrtlher treatment, D)r. Fenwiclk askedime to open the
abdomen wvitlh a v-iew to remov ilu time appendix. At the opera-
tioit the appendix was foutlnd to cointaiii trltce oval concretions
ainid the imucosa was ulcer-ate(l. No abnormiality was fottad in
tiie stomach or cgall blatddrc, hut the caecmiii xwas large autd
mobile. After tue oper-atioti site wxas better for a few wveeks,
b)ut after slhe left hospital, altliotmgfl. the paiii ainwost disap-
pearled. site coltitthtned to sttffer fronti vomnitiugi ail(l extremllecotstipationi. Slic w,,as treate(d at hiomze for seex ral montls xvitli
g;astric lavage an( li(tlti(i paraffini, btmt thie vomitiig cointituedl.
Six mionthlis after lier di,cliargc s,he was a(Idumitte(d otice mtlore
itito the hospital. Ag,;ain slie was fed rectally, hit sIle coluld
lieet) Ito food in lier stomatelt excel)t peptoimize(l milk. Any
otlter kiittd of foo(I ito(lntce(l voirtitilf immediately. ati(d even
wxlieit ott peptonized mailk she hia(l vomitittg oc(c,asionially.
After thiree mionitlhs medical treatitnetit slie wi-as ito t)etter, atid
as site *x as steadil lositig weight wxex agredtl that the ottilx cour-se
left was to shtort-circumit the coiltt. Accordiltglv I perfotrmed
partial colectotumy in the natiiert' describteul. 'I'ie patiett mat(le
ai gioo(d recoverv ati(t lla- retta titedl (itiiteto ell. Now, for the
lirst timiie for teti vears,; site cait cat all killds of footl atid slIe lhas
fiaditomore vomitilttttg. Se 9i-ays tlhat hler friendfis reglard liec
as restirrected.'

Trlle lot of those whlo stiffer fromw1 tllu effects of inilial
stasis is so utnenviable that it is oiut boundicleni duity seriosisly
to Con]si(der all formiis of surgical treatmiienit, so that w e nlmav
comlle to a decisioni as to the best procedure to be adoptedl
in order to restore to tlle viCtiniis of this disorder tlheir
bodily atmd inmental vigotit anid so eniable tltelll to resulllme
tleir tListial vocatiolts iand to Cnjoy the pleasures of life.

A CA-SE OI RETRlPtElr iOTNEAL lIBROMA,
WE I(CHING 31+ tOf-)ND)Sk, SUCCES8 SF1-LLY

ItJ 31 0A'VE 1).
3y (CIHARiLExS P. CHIiDtE, T l1.( A.,

Setlior Siurgeon, tto -at Plorect,oti f vlicipLI
'rTlt foilowing case (w-itlh S)ecimten prediteedi ap)piearC. to
be of stiflicienlt iuter-est to biing; b)efore the Se'ctioln.
(T.1'se t'1 agtcr,aged 48, coUsLilted imc0on1 MLatch 28tih,
1912.

I,orq.-F r tiitvhistor ut tatt 1 ice; ois tipitrc -t
of atn severitv. Had sunflered at tiitiexs fion- couistilattion and(

bmilloits a.ttac'ks.'
I)t'i'{i(8tt IlItts.-)eganti albotut fivi yea'o. betore x-it rkuadual

eniilarlgement of thle abdomuen. The swxellmig increased rap icliv
ioruig" tite last year. D1trilut this tillme the colnstipation atici
b)iliotis attackls " froli whiici lielia(l prexviotush suffered

ceased. The oilhy pain cotplhained of xxt.x. sense of greatdiscomfort ocwxitng to thlc siz/e of the abd(lomienl. No bladder
trouble. Thoutll lie became coiisiderably titinner during tlle-
at: -eat. li weight increased tr'Om 11 -4. 3 lb. to 12 at. 3 1l.
tn hitiotn Prenet.-TTime t atiemit xx-a c thi'ia tid r-at tr

xl loxw Aim enornios turnioutr occcpcel tlhe ab.Ilolt-tir i ati(i
ceavcxities. coulcphetekx f.1ii,' tihiclx atii extied(.l inito botil

!oitls. to its eoitire octlia-};a;i- of tJC ('RNx ix i \ uIIs

imPossilde to move it at all, or to obtain anty iniformiiationi as toits site of origin. OIu palpation it was firmii amid( soli(l. x,itll
some hbosses of stoiny hardess. (These tiuriied otut to be lnasses
of ossificationi.> The meastiremeiit at tue umbilictis xas 41'.i ii.,aboxve time- trmb)ilicuts 41.jin., amid beloxv it 41 in. TThe leart,
lunigs. and(l kidney-s were souiicn. aimul the tougrtie xxas cleami.

Diaqjt1tO'i..-1O the first examinmationi the fixitv anmi stone\
imardumess, conhibned with the ra-pidity of increase latterl>-, ga\-e
time impression of malignancy stiper-eclinlg otl a"I iminiocoeit
iroxvthlbitt the total lelnth of dLiation. combined witih the
tact that. thtoiugh very thilm, the nman (did iot appeaL to l, i im
aim ad(lxaniceed stage of maligimanex-. pointed agaimmst it. His
increase in x-eight was no dotubt dlue to the groix-li of tle
ttimour, for the rest of his body was v-ery wxaste(l. I indtide, Ihimi to allow me to maike an exploratory incision.

O)peraotion.-On Mlarch 31st, 1912, a nmediaim inmci.iott ivas malie.
The ilutestines were fonilul packed awxx henmeath tile diapitrau(ti,and the ttimour was ascertained to b'e retroperitoiteal. Thie
posterior layer of peritometiim was (livided and( the mIost stiller-ticial lobule was shelled otit. It was seeni to conitaiti somiielobules of fat, and felt to containi somaue bone or cmlcareotis
iumatter. TlIe imucisioim w-as thierefore prolotuged froiml the enu9i-
forimi cartilage to time pubes. aimil etiimeleatioti xas piroceedle(lxitil. Verv large xeimus cotirsed oxer the suirface of the tumimuomr.
Owing to tile iimaniier ini xwlicml the ttimuoxur liail imisinitatedi
itself evex -where-itito tIme pelvis, far back iilto the loiils, aulth

iltp ardl( h)camea i tic diaiht. ti.. txutlimittg it ahmmuost itutitosihiho
to itiscrt a hiuger txe'llttim ..rowth antid its SirldIjItl( imig. th-h
entchlteatioti x.as eecedtdigik- (dillitllt. hiesihe'-. xx hexxiit
in the lark at tue back of the titmoiic,'ixittr itttle1c.is 1
he exercise, t to avoid tearing,: mce ci' tlie iirge xvci ins, aii,
velutaCaa, xxiici xx Cotih hitxx e i"et ot a;'.xx'(ad acciuicuit. WN 1itet
the ttnuto' xxa, part1v ;ot oit 6)0ok% tix tx,iitautt fto ItId it
anid shift it fro-oti st-ie to t;ilc x I i1he iheep i cxicrleswere ex-
tricateul f(oom their bsedl. The O1t citiolt cctlpicil thiree h1ourls.
TIme tuimtiouir -xaseventtixfalouJnoudt tj crwfrt;i t ile'tt at)stloe of
the left kidlue\-, whxicih tiaottoh tiipped off xiftli it. Tile
al)(loriiala or,gaims, aftec 'ceimovluc of tue tttiuoxir., appoeare'health> atud the abAlomien , loscil. Verv little shioev
foihoxxeol fluthe (ipermti-on, xadi(I aii euisnied.
Vito post-commoratixve temp tiai cii.; nutci- i)c itld tile loimlultlI.
He has remaimetd (illite xv!ii.

Climati! Ir tct7tch aicao 1-- i a ut il:- l romltitu, xwithit ou-
s5,Ciulblc mvxomratot-s mceax. J-iJ "IeI' areut;Ls of ossificatiol iII
it. or. u11xtre 1-.'ub1)ah1Ax, it it- capis! iu ciiiaodipose tis-tleic
presenlt. xhhchv eccl Idcm I llciigtlt. N-0o ciartilage, mm cir,oe ]tetho ty , of t i itu .oISatl thie i-
110cxiudclceohC ititii1'it"'lictt

1 I^jil./e, .The( c}sit f tixltto-t I ic il time emornuouus. Ssim
ot thleu titnootic. (Oin_ w otilc hardly (onceixve it possiblc
tiat ataitlotiut of this size ai(ul detuysity cotlI cramux itself
i tOtile LCtcOit)CFiteltUDCC! S ?auee-,atulthlat, too, xxitloutcatusiwt
aiily 1`11)LIHt..nrilptl . T act,;bilious attacls'ay, tucs!nru vnupott i-, fat tis anticomustipatioux, fo rrme i11 )L'O;2it, d(isappeaued wi-itlh tlhi

growthu of thte tinioimi. 'ile ;iutc-Atiine ix\-etce very etptv.
I intaglm: thev hiatt ti) k-eep, 0 nt1iusclves sit. T'hlere x\-as tI'

oomix f(i ;cclmtlatioris cfLfae-es atrlh gas, A forttuitottt
circeutist.ie ra';xx thtaIt tl-' tiLuIMiLur. flmoit its extrem-ie imaud-
nesso and abciuolttc Piitv, w.lwa 'lot inp.sidreecllir Itble
wx ithiott aimi o outotot'
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